
/ 

Not to be cited withbut prior reference to the authors 

International Council for the • · 
Exploration of the Sea 

CM 1998/0PEN:22 Poster 
1997 ICES Coordinated 
Acoustic Survey of ICES 
Divisions llla, IVa IVb and 
VIa 

19971CES COORDINATED ACOUSTIC SURVEY OF 
ICES DIVISIONS IIIA, IVA IVB AND VIA 

E J Simmonds1
, MC Bailey', HToresen2

, E Torstensen2
, B Couperous3 

J Pedersen•, D G Reid', N Hammer" · 

1FHS Marine Laboratory, PO Box 101, Victoria Road, 
Aberdeen, ABU 9DB, Scotland, UK 

21nstitute of Marine Research, Bergen, Norway 

'RIVO, IJmuiden, Netherlands 

4Danish Institute for Fisheries Research, Hirtshals, Denmark 

5 Hamburg, Germany 

SUMMAHY 

Six surveys were carried out during late June and yuly coyering most of the continentalshelf 
north of 54°N in the North Sea and lreland to the west of Scotland to a north em limit of 62°N. 
The eastern edge of the survey area is bounded by the Norwegian and Danish coasts, and to 
the west by the Shell edge between 200 and 400 m depth. The surveys are reported 
individually, and a combined report has been prepared from the data from all surveys. The 
combined. survey results. provide spatial distributions of herring abundance by number. and 
biomass at age by stat rectangle. 

METHODS 

Six surveys werecarried out during late June and July covering most of the continental shelf 
north of 54°N in the North Sea and lreland tci the west of Scotland toa northern limit of 62°N. 
The eastern edge of the survey area is bounded by the Norwegian and Danish coasts, and to · 
the west by the Shell edge. between 200 and 400 m depth. The surveys are reported 
individually, and a combined report has been prepared from the data from all seven surveys. 
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Methods 

SURVEY REPORT FOR FRV SCOTIA IN THE NORTHERN NORTH SEA 
8-28 JUL Y 1997 

E,J Simmonds, FRS Marine Laboratory, Aberdeen, Scotland 

The acoustic survey on FRV Scotia was carried out using a Simrad EK500 38 kHz sounder 
echo-integrator. Further data analysis was carried out using Simrad Bl500 and Marine 
Laboratory analysis systems. The survey !rack (Fig. 1) was selected to cover the area in two 
levels of sampling intensity based on the limits of herring densities found in previous years, a 
transect spacing of 15 nautical miles was u sed in most parts of the area with the exception of 
a section east and west of Shetland where short additional transects were carried out at 7.5 nm 
spacing. On the administrative boundaries of 1 oE and 4°W the ends of the tracks were 
positioned at % the actual !rack spacing from the area boundary, giving equal track length in any 
rectangle within .the area. The between-track data could !hen be included in the data analysis. 
Transects at the coast and shelf break were continued to the limits of the stock and the transect 
ends omitted from the analysis. The origin of the survey grid was selected randomly with a 
15 nm interval the !rack was ,th~n laid out with systematic spacing from· the random orig in. 
Where 7.5 nm spacing was use:d'the same random origin was used. 

Trawl hau Is (positions shown in Fig. 1) were carried out during the survey on the denser echo 
traces. Each hau l was sampled for length, age, maturity and weightof individual herring. Up 
to 1,350 fish were measured at 0.5 cm intervals from each haul. Otoliths were collected with five 
per 0.5 cm class below 24 cm, and 10 per 0.5 cm class for 25 cm and above. The same fish 
were sampled for weight including and excluding gpnads, sex, maturity, stomach contents and 
macroscopic evidence of lchthyophonus infection. 

Data from the echo integraler were summed over quarter hour periods (2.5 nm at knots). Echo 
integraler data was collected from 9 m below the surface (transducer at 5 m depth) to 1 m above 
the seabed. The data were divided into four categories, by vis u al inspection of the echo-sounder 
paper record and the integraler cumulative output; "herring traces", "probably herring traces" and 
"probably not herring traces" all below 50 m and shallow herring schools above 50 m. For the 
1997 surv~y 82% of the stock by number was attributabl.e to the "herring traces" and 17% tothe 
"probably herring traces" and 1% to the shallow herring schools .. The !hird category whichgave 
9% of total fish was attributable to particularly to Norway pout in the south of the area and · 
mixtures ofherring and whiting nol"th of Or.kney. Apart from these two locations .the rest of.thE! 
fish species in the are<J, were either easily recognisable from the echo-sounder record or did not 
appear to occupy the same: area as the herring. Gene rally herring were .found in w<~.ters where 
the sea bed was deeper !han 1 o o in, except el ose to Orkney. The area to the .east of Or,kney · 
between 1 ow and 1 o E also contained .large numbers of young Norway poul. 

Two calibrations were carried out the transducer and cable systems used during the survey. 
Agreement between calibrations on the same systems was betler than 0.05 dB. To calq.1late. 
in'tegrator conversiqn factors the target strength of herring was estimated using the TS/IE!l)gth 
relationship recommended by the acoustic survey planning group (Anon, 1982): · 

'·, - • ' --l ' 

TS= ZOiog 10L ~71.2 dB per individual 

The weight of fish at length was determined by weighing fish from each trawl haul which 
contained more than 48 fish. Lengths were recorded by 0.5 cm intervals to the nearest 0.5 cm 
below. The resulting weight-length relationship for herring was: 

W = 1.48 10·3 L 3·
541 g L measured in cm 
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S~Jmey Res1.1lts 

A total of 42 trawl hauls were carried out (Fig. 1), the results of these are shown in Table 1. 
Twenty-seven hauls with significant numbers of herring were used to define four survey sub 
areas (Fig. 1 ). The mean length keys, mean lengths, weights and target strengths for each hau l 
and for each sub area are shown in Table 2, 3,691 otoliths were taken to establish the four age 
length keys. The 'numbers and biomass of fish by ICES statistical rectangle are shown in 
Fig u re 2. A total estimata cif 8,020 million herring or 1 ,480 thousand tonneswas calculated for 
the survey area. 1,295 thousand tonnes of these were mature. Herring were found mostly in 
water with the seabed deeper than 1 00 m, with traces being found in waters with depths of up 
to 200m. The surveywas.coritinued to 250m depth for most of the western and northern edge 
between o o and 4 ow. Herring were gene rally found in similar water depths to 1996 however, 
the distributions were more danse to the west and north of Shetland and the west of Orkney and 
an absence of schools of big schools in the north of the area. The fish treaces were far more 
continuous in character and more mixed in size. Table 3 shows the numbers mean lengths 
weights and b.iomass of herring by sub 'area by age class. 

In addition. to ttu:i,8,020 million herring, approximately 694 million other fishwere observed ir1 mid 
water. Examination of the catch by species (Table 1) shows the difficulty of allocating this 
between species so this has not been attempted. The dominant part must be considered to be 
Norway poul. The proportions of mature 2 ring and 3 ring herring were estimated at 62% and 
91% respectively, l'his is a lower proportion for 2 ·ring mature than those found ih 1996 and 
lower again·than t1995. The. 3 ring fish are also a lower percenla!!Je mature than in previous 
years. Onlytour of the 3,691 ·herring examined for lcthyophonus were found with macroscopic 
signs of infection,, 

Objectives 

RN GO SARSSURVEY REPORT 
27JUNE - 18 JUL Y 1997 

INSTITUTE OF MARINE RESEARCH, BERGEN, NORWAY 

Abundance estimation of herring andsprat in the area between latitudes, 5rOO'N and 62°00'N 
and between longitudes 01 °00'E and o'8°00'E. Map the general hydrographical regime and 
monitor the standard profiles, Hanstholm-Aberdeen, Utsira - Start Point. 

Participation 

A L Johnsen, B Kvinge, S Myklevoll, H Myran, B V Svendsen, R Toresen (cr.l.), Ø Tangen, 
E Torstensen and E Øvretveit 

Schedule 

The survey started in Bergen, 27 JUr\e 1997. A call was made in Aberdeen on 30 June, in 
Haugesund on 11 July and in Lerwick, Shetland on 15 July. The survey was finished in Bergen 
on 18 July. 

The survey started in south by doing systematic ·parallel transects in the east-west direction. 
south of 59°17'N the distance between the transects was 15 nrn (the two southern transects 
20 nm apart). North of 59°17'N the distance between the transects was 15 nm and 20 nm west 
and east of 3°E, respectively. In the northern survey area the investigations were cartied out 
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by systematic parallel transects in the north-south direction with 20 nm as the distancebetweeri· 
the transects. 

lntercalibration 

The sllrvey included inter-ship calibrations of the echo s~unders. In the.first intercalibration RN 
GO $ars met RN vyaltherHerwig 11/,on 1 J.uly. The weather condition was rather rough bu !the 
intercalibration WC\S carried out according to the plans north east of Aberdeen, and a total of 
90 nm were sailecj. A second intemalibration exercise was made with RN Scotia on 16 July, 
nort~ eas.t of $het/and. During this. calibration, 50 NM were sailed. The results!from all the inter c·. 
ship calibrations will be presented at the nextmeeting in the Planning group for herring surveys . 
(Ja.nuary, 1998) .. 

Surv~y Eft;ort 

Fig u re 3 shows the cruise track with fishing stations and the hydrographic profil es. Altogether 
3,300 nm were surveyed and the total number of trawl hauls were 81, 77 pelagic and four on 
bottom. The numberof CTD stations for temperature, salinity and density measureswere ·127: 

Methods 

Tt)e. ca tet) es were sampled for species .composition, by weight and numbers. Biological 
samples, ie lengthand weigt:lt compositions were taken of all species. Otholits were laken of 
herring, spratand mackerel for age determinatioh. Herring were also examined for fat con tent· 
and maturity stage in the whole area, and vertebral counts for the separat/on of auturnn· 
spawning herring and Ba/tie spring spawners in the area to the east of 02°00'E. 

The acoustic instruments applied for abundance estimation were a SIMRAD EKSOO echo 
sounder and the Bergen Echo lntegrator system (BEl). The setting of the instruments were as 
follows: 

Sourld~~: ES 38 B. 

Absorption coeff 

Pulse lemgth 

Bandwidth. 

Max power 

Angle sensitiv 

2-Way beam angle 

Sv transd gain 

TS transd gain 

3 dB beamwidth 

Alongship offset 

. Athw shio qffset 

10 dB/km 

Medium 
Wide, 

2,00ØW 

2L9 

-21.0 dB 

27.2 dB. 

27.1 dB 
7.0 deg 

0.01 deg 

o.oo de~ 

.· 

The,SA-V~i~IJJes we,re .. divided betweer;t the following categories on the basis of trawl catches.1and · 
characteristics on ,the echo recording paper: ' · · 

: ~ 

herring,. sprat, other pelagic fis il, demersal fish, plankton L-,-·-· 
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The following target strength (TS) functionwas applied to·convert SA-values of herring and sprat 
to number of fish: - · · · 

. TS·'= 20 log L- 71,2 dB (1) 

or on the lo rm: 

c. = 1.05 x 1 o• x L-2 (2) 

where L is totallength. 

The proportion of Baltic spring spawners and North Sea autumn spawners within each square 
were calculated by applying the observed stage of maturity, ie herring which appeared to have 
spawned !his yearwere allocated to Baltic spring spawners. For immature herring, the observed 
mean vertebral counts for the age groups, in each square, were used to decide il it was North 
Sea-autumn spawners or Baltic spring:spawners. However, all1-ringed herring were allocated 
to the North Sea stock (as confirmed by mean vertebral counts). To calculate the maturing part 
of the two stocks in each age group, the observed maturity stage for North Sea autumn 
spawners was applied for !his stock while the maturity ogive as presented by the 1995 HAWG 
was applied for the Baltic spring spawners. . 

Results 

Hydrography 

The horizontaldislributionsoftemperatureat5 m,·so m 'andatbottomin the surveyed area are · 
shown in Fig lire 4a'c. 'The surface water is chaiacterized by sum nier heating· with temperatures 
ranging Ironi 10~16ac; The surfat:e heating is most pronounced in the east. Here the 
temperatures measured at 5 m and 50 m depth were the highest measuredin 1994-1997. 

In the east-south east, where most of the herring were distributed, the surface temperatures 
were 3-4 o high er than in 1996. This might explain the wide distribution of Baltic spring spawners 
along the Norwegian coast. 

Distribution and Abundance of Herring and Sprat 

Hetring 

The horizontal distribution ofherring is shown in Fig u re 5, Hening was•mostly found in the south 
eastern part of the surveyed area. Here immature 1-ringed autumn spawners were mixed with 
maturing (2-3 ringed) and adult Baltic spring spawners. 

The registrations were very scattered ih all regions and the herring were mainly found close to 
the surface. No "real" herring schools were detected. 

For estimation, the survey area was divided in 3 sub areas based on biological caracteristics of 
the herring (length and age compositiori and maturity stage; see Table 4). The abundance by 
ICES statistical squares, divided in Baltic spring spawners and North Sea autumn spawners is 
shown in Table 5. The numbers are given age disaggregated and the numbers in age groups 2 
and 3 are split in maturelimmature parts. The surveyed squares where no herring were recorded 
are not presented in the table. The mean weights at age applied for biomass estimation are 
shown in Table 4. For the calt:ulation of mean weights in mature/immature fish, herring >22 cm 
was considered as mature. The total estimated number of herring by age and length is showh 
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in Tab le. 6. The totalestimated bio[llass per age group and stock is also shown in thistablef; 
The total estimated biomass of North Sea herring in the area covered by the Norwegianvesseb. 
is at the same level as last year (130 v 150,000 t). The estimated spawning stock biomass was 
more !han halved compared with lastyears estimata, from 1 ~ 5,000 t to 50,000 t. The estimated 
num ber of young individuals in the region surveyed by the Norwegian vessel has increased 
compared with last years estimata. The Norwegian vessel covered the same area in l997:as· 
in 1996. 

lchthyophonus 

All herring samled during the survey were examined for the lchthyophonus decease. Herring 
with,macroscopic.signs of infection were found in six trawl hau.ls (Table 7). 

Sprat 

qnly a, tew individuals,of sprat were caught. . Very .low Sa-values were allocated to sprat in: . 
square 4(E8, based on trawl sample ... 

Calibration - 23 July 

SURVEY REPORT RV TRIOENS 
23 JUNE - 16 JUL Y 1997 

The calibration was conducted in a small Norwegian fjord off Kristiansand harbour. The 
correction factor. for the SV-gain,was found· withouta problem, ]'he calibration was accidently · 
condi,.!C!ed with an inputof 1"000 watt in the transceiver menu of the .EK500. The calcul.ated 
correction factor was 0.424,. which is a factor two S.!lilaller !han itwould have been with an input , · 
of 2,000 watt. ,It was decided to run:the the survey with 1000 Watt as input for 6max power6 • 
in the transceiver menu. The calibration report is presented in Table 8. 

Surv:ey- 1 " 16 July 

lntercalibration 

The planned participation in an intercalibration with the Walter Herwig Ill ~nd GO Sars ·~n 1 July 
had to be scratched owing to the bad weather. The Tridenswas notable to arrive in time al 
meeting point (58'N-O'E/W) and the EK500-outpul was of very bad quality, caused by air 
bubblr;ls under the h.ullmounted transducer. 

Northern Most Rectanqles 

The SUt)ley start was delayed by o ne da y owing to the weather. Since Walter Herwig 1/t•.has 
be en surveying the 45 and 46 ICES rectangles in the northern most area of Tridens shortly 
before the planned intercalibration, it was decided not to cover the 46 rectangles and to cover 
thl;l 45. rectangles with half of the .planned effort (the estimates fqr herring and sprat as given in • 
this report,.refer tothewholesurface area ofthe.45 recta11gles) ... 

Methods . 

The methods used ?IVere si mi lar to those in previous.years. A SIMRAD EK-500 system was.used . 
with.a 38 kH;z hull mounted transducer. lntegration.of..echo recordings was done by .the Serg!3n 
Integraler p9st processing system, 
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Ship's speed was 12-13 knots, and fh~ f3urvey was'gqing on from 0400 UTC to 2100 UTC. 
During the hours of darkness, the survey Was interrupied because results from previous surveys 
had shown that herring at !his time of !Ile day may rise close to the syrface and may not be seen 
by the transducer. However, cjue to lackof time, in low density atea~·the survey was continued 
during dark unlil some kind of tracesshowed up. · · 

Trial fishing was done with a 2,000 mesh pelagic trawl with a 20 mm cod end lining. This was 
the first year that a sonar was available on board the T,ridens. In contras! to previous years it 
was therelore possible to track previously recorded schdolsduring fishing. However, it was not 
always possible to track a school, partly because of the short fånge of the sonar (2 km) and 
possibly also because of lack of experience. In general the sonarwas an improvement to the 
echo suvey performance on board Tridens. · · · 

Figure 6 shows the survey track and the trawl stations. 

Results ~ Herring 

Herring was found in the entire area in scattered small schools, mostly close to the bottom. 
Adultherring was mostly found in the eastempart. Most hauls (Tablå 9) contained a mixture ot 
immature and adult herring. In the north•eastern part of the area, 16w amounts (0-20%) of adult 
herring were caught in large schools of Norway poul (haul 11, 12 and 13). In the Western part 
of the area herring was found in small schools (red-green traces) some metres above the bottom 
at depths of 80-100 m, mixed with sprat. In the south (stratum G) immature herring and sprat 
were found at depths between 60 and 75 meters in !hin, dense pillars at the bottom and in the 
midwater: · · · · 

During scrutiriizing•the herringtraces havebeen divided in "certaiilly, herring", "probably herring" 
and "possibly herring": Results.from the Tridens slirveyare preselited in Tab les 1 O and 11 and 
Figures 7 and 8. These figtires and tables provide best estimat13s after scrutinizing'. They 
include SA-values which have been ass i gned to "certainly herring" and "probably herring". The 
minimum estimates ("certainly herring"• only) and maximum estimates ("certainly " + "probably" 
+ "possibly herring") by millions were similar. · 

Results - Sprat 

Sprat waidoundn'iainly in the'northwestern and the southwestern part ofthe area, as mentioned 
above. Sprat from the northern part of the area was smaller (8-14 cm) and contained more 
immatures than sprat from the southern part. (8.5-15.0 cm). 

In six out of eig hl hauls which contained sprat representative sarriples of 25 or 50 specimens 
were laken for the deterrnination of sex and maturity. Samples for aging were not laken during 
theTridens sliivey owing to a lack of manpower and unsufficient experience with the sampling 
of sprat. · 

Results on sprat are presented in Tables 12 and 13 and Figure 9. 
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SURVEY REPORT FOR RV DANA 
2-13 JULY 1997 

·Bram Coup~rus, ljfTiuidi:m,atid Jens Pedersen, Danish Institute for Fisheries. 
Research, North Sea Centre, PO i3ox 101, DK-9650 Hirtshals, Denmark 

lntrodu.ction . 

In several years Denmark.has pa~k:ipated in the, international.acoustic surVey of herring in the 
l)Jor!h Sea, SkaQerrak and Kåttegafjn the past fivE! years Den mark has ~overed the North Sea 
east ()f 5oE, and betvveen 57",N and 59°N, Skagerrak and Kattegat. The time effort of the 
Danish survey has decreased from 22 days in 1991 to 12 days in 1997. 

Survey Area •. ! ' 

The survey was carried out in the North Sea east of 5°E, and between 57"N and 59~N;" 
Skagerrak and Kattega,t (Fig. 10). The area was split up into eight subareas (Fig. 11). The 
s1,1rvey startecl in the we&t by do ing parallel transects, 1 0-20 nautical miles apart in an north- . 
sputhdireytion .. In the eastherr1par! ofthe survey area the transects were carried out westwards 
to' the Swedish coast. The or/gin of the survey transect was selected "randomly". The.track;was, 
tl:lenlf)ici.Out ~ith semi-systematic spacing. . . 

Methods. 

Aeot.istic data was sampled using a Simrad EK400and a Simr~d EY500 38 kHz echo.souncler 
with a towed body (type Es 38-29) and a hull mounted split-beam transducer (type Es 38), 
respec(i11ely .. The towed body and !\le hull mounted. transducer was 3.0 m and 6,0 m·below thø 
surface, r~spectively. The EK40b ecl:lo s.ounder operated in. conjunction with a Simrac:t ESfiOO, 
split~l:jearh echo sounder and the, ECHOANN ana,ly~ersystem, with the EK400 sounder serying -: 
as the transrnit!Elr (Degnbol,et,al.; 1990). The rpulse duration was l ms and the. receiver: 
banclwid!h1 kHz between -3 dB,poit]tduring.the ~urvey. The integrationdata was storedbytl:le 
ECHOANN analyzer system for each natltical mile for each 1.0 m depth interval. Speed qf the ·· 
ship during acoustic sampling was 9-12 knots. · 

The hydroacoustic equipment was calibrated using a standard copper sphere of6bmm in 
diame~ør atBorno, Gullmarn fjord, Sw§den in May 1996 and October 1997. The two calibrations , 
we re consis(eht. . . . . ! .i 

Trawl hauls (Fig. 12) were carried outduring the survey for Jength,age, maturity and weight of' 
indivipua! h«ming .. Pelagic trawling was carried out using a Fo.totrawl (16 mm in cod-end),.while. 
b~nt~fctrawling.was carriec:to~tusing anExpo trawl (16. mm in cod-end). Traw/ing was carried 
out in the~.t.imeinterva/120Q-1800 hand 2300-05QO,h (Tab/e 14). lnconjur;~ctionwitt) eE;tch traw/ · 
hau/ cro profiles of temperature, salinity, density and fluoresecence were collected. 

The fish caught in each trawl haulwas sorted and analysed for species, length, age andweight.,·, 
The fish were measured to the nearest 0.5 cm tota/Jength and weighed to the nearest 0.1 g wet 
weight. In each hau/1 O herring were sampled per 0.5 cm length c/ass of herring for separat/on 
of North Sea autumn spawners and Ba/tie spring spawners, and for determination of age and 
maturity. Micro-structure formed during the herring's larva/ period is retained as the central part 
of the adult otoliths and used to discriminate between North Sea autumn spawners and Balt/c 
spring spawners. A total of 3,932 otoliths of herring were sampled and examined. 
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The acdustic data WE!re judgedforeach nautical mile; Herring and sprat was not observed on 
depths below 1501meters .. · Layers bel~w 150 meters was therefore excluded during the ;:tcoustic 
judging.' The contribution from plankton; air, bubbles, bottom echoe's and noise were removed. 
When fish echoes were mixed with plankton·echoes the contribution from plankton was 
estimated by comparing the integration values with values obtained at other close sampling · 
positions with similar plankton recordings not containing fish.· Significant contribution from air 
bubbles, bottdm echoes and noise were removed by skipping !hose layers. 

For each subarea the mean back-scattering cross section was estimated for herring, sprat, 
gadoids and mackerel by the TS-Iength relationship recommended by The Planning Gro up for 
Herring Surlieys (Anon, 1994): · 

herring TS = 20 log L - 71.2 dB 
sprat TS = 20 log L- 71.2 dB 

gadoids TS = 20 log L- 67.5.dB 
mackereiTS = 21.7 log L- 84.9 dB 

where L is the total fish length in cm. The number of each fish species was assumed to be in 
proportion to their contribution in trawl hauls. The density of a particular fish species was 
therefore estimated by subarea us ing the contribution of the species in trawl hauls. The nearest 
trawl hauls was allocated to subareas with uniform depth strata. Allocation to length-age for 
each species was assumed to be in accordance with the length-agedistribution in the allocated 
trawl hauls. · · 

As the current maturity of North Sea autumn and Baltic spring spawning herring was below 1 O%. 
The spawning biomass of herring was .estimated usin,g the maturity key: 

·age O and 1: no mature indilliduals 
age 2: 50% mature individuals 
age 3: 85% mature individuals 

age 4+: 100% mature individuals 

Results 

In 19!:l1 thetemperature of the water ih the surface was characterised by summer heating with · 
temperatllres ranging from 16-21 which was 2-3 'C higher than in 1995 and 1996. Below the·
thermocline at 20"25. metres depth the temperatures were rang ing from 7-8'C which wa.s 
inconsista.nt withthe previous years. . . . 

Aproximately 1 ,6b0 nautical'mile were surveyed (Fig, lO) and 37 trawl hauls were carriedout 
(Table 14 and Fig. 12). The total catch was 21 ,723 kg with a mean catch of 587 kg. · 
Approximately 55% of the. catch was made up by herring as the total catch of herring was 
12,019 k!;r and the mean catch of herring 353 kg. The catch of sprat was insignificant. The 
length frequency of herring for each trawl hau l is given in Figure 13. 

A total of 5.7*1 09 herring or 319,168 tonnes was estimated (Table 15). The estimated biomass 
of the North Sea autumn and the 'Baltic spring spawning . herring was 195,918 and 
123,249 tonnes, reispectively (Table 16). The biomass by age was caiculated using the 
estimated number of fish by age (Table 17) and the mean weight by age calculated from the 
length-weight relationship given in Tab le V. Approximately 50% of the spawning biomass was · 
found insubarea ,IV-VI (Table 15). 
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Qener~ny,~Jhe r:nean weight of. he~ring by age wa$ significant higher i,n subarea 1-V than in 
si,ibar~a VHX(Tabl!il18). Significant oifference inlength of herring between subareas:was not 
foun~l,Howelier, herring caught within the too .m line of depth show a tendency to !:le smaller·, 
tl)an. herring caughtwithin the.areaof the 100-200m lines of depth andabove the 200mline .. 
of d1>pth (Fig. 14a~c). · · · · · · 

In the Skagerrak and Kattegauh.e estimated totalstock of herring was 542,05!:1 .~nd 
394,147 tennes in 1995 and 1996, respectively (Simmonds et al., 1996). In 1997 the total 
herring stock was 319,168 tonn es (T,able 15)., whicil was 41.1% and 113.!':1% lower than in 1!:195 
ahd 1996,, re!;pectively. The spaVI(ning biomass. d.ecreased from 401,309 tennes in .1995 to . 
166,202 tennes in 1996 (Simmorids eta/., 1996) and 151,267 tonnes in 1997·(Table 16). The 
decrease in spawning biomass from 1995 to 1996 was higher for the Baitic spring spawners 
than for the North Sea autumn spa."'(ners (62% ano 26%, respectively). However, the spawning 
biomass of the North Sea autumn spawners iri.creased from 36,251 tennes in 1996 to 
55,415 tonn es in 1997, while the spawning biomass of the Baltic spring spawners decreased 
from 164,079 tonnes in 1996 to 99,852.tonnes in 1.997~ .The total catch decreased from 1,050 kg 
in 1995 to 634 kg in 1996 and 587 kg in 1997 (Fig. 15), which also indicate a decrease in stock 
size as the.effort wa$ a.like the three years. 

AcknQWI~!dgements .. 

l am ~ia.tef~l to Torben F Jensen (The Danish Institute for Fisheries Research) for invaluable ' 
l_·_'.·,-. - :.· ' ' • - . ' - '. ' 

help with computer calculations. 

Methods 

SURVEY REPORT FOR FRV SCOTIA IN ICES AREA \fiÅ(N) 
16 JUNE- 3 JULY 1997 

D GReid, Marine Laboratory, Aberdeen,Scotland 

The acoustic survey on the Marine Laboratory Aberdeen vessel FRV Scotia (16 June to 3 July 
1997) was carried out using a Simrad EK500 38kHz sounder echo-integrator. Further!;lata,.~ 
analysis was carried out using Simrad 81500 and Marine Laboratory Analysis systems. The 
syrvey tracl<. (Fig. 16) was selected to .cover the area in three leve Is of. s,ampling intensity b~sep , , 
on herripg densities found in 1991-96. Areas with highest interisity sampling had a trøm>El<::t. 
spacing ol4.0 nautical miles,,areas,vvith medium intensity sampling 11ad.,a transect spacinØ oJ' 
7.5 riautical miles and lower intensity areas a transect spacing of 15 nautical rt1iles. Tl)e track 
layout was systematic, with a ran dom start point. The en ds of the tracks wefe positioned at V.. 
the actual tr.ack spacing. from the ar!'!~ boun9ary, giving equal tracl< length in any rE)~tangle with.in .·. 
each intensity area. Where approp'riate the between-track data could then be included inth€1· ··· 
data ønaly~is. setween track data were abandonep at thewestward end ofall transects, and., 
on, the eastward ends between 56' 45' anp 58'00'N, along the coast oftheO~ter Hebrides .. 

Twenty-nine trawl hauls (Fig. 17'and.Table 20Ywere carried out during th~ survey on the cle~ser .. 
echo traces. Each ,hau l was sampled forlength, a.ge, m.afurity and weightof individual herring .. 
Up t6' 350 .fish were measured a\Q.5.cm interlials from each hau L Otoliths were collected yvith , , 
two,per0.5 Cr\1 class beiOW 22 cm, 5 per 0.5. cm .class f[Om 20 to 27 cm ,and 10 per 0.5 cm,CI€J.SS .. 
for 27.5 cm and above,. Fish weights were collected at sea from a random sampleof 50fish,per 
høul. . · · · · · · · · · · · ' ··• 

Data from the echo integraler were sum med over quarter ho ur periods (2.5 Nm at 1 O knots( 
Echo integraler data was collected from 9 m,etres below the surface (transducer at 5 m depth) 
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to 1.m &bove the seabed, The data were divided into fille categories, by visual inspection of the 
echo,.sounder:pFtp.er record and theitltegrator cumulative output;''herring traces", "probably 
herring tr~:~ces.'O; '.'probablycnotherring traces", and· two, species mixture categories. · 

For the 1997 survey the total estimated stock was 238,460 tonnes. The spawning stock · 
biomass (mature herring only) was estimated at 143,340 tonnes. 78.7% of the stock by number 
was attribu.:table to the "herring traces" and·21.3% to the "probably herrihg traces". Fish schools 
scored in category 3 ·(probably not herring) were identified from the echogram and trawling 
exercises, and were probably mostly pout, 'and other small gadoids. lf all these traces were 
scored. as herring. they would ·total 28,010 tonnes, giving a maximum stock size of 
266,470 tonhes: 

As in previous years, in ger1eral; herring were generally found in waters where the seabed was 
deeper than 100m, however, herring were also caught in reasonable quantities in shallower 
waters on two hauls (haul 223 and 252). Norway pout and blue whiting which were found 
commonly .througmout:the north of the survey area in previous years were relatively uncommon 
in 1997. Blue whiting were caught in large quantities on only two shoots (243 and 256), and very 
few poul were caught. The other commonly caught species during !his survey was mackerel, 
which was ubiqitous in the catches outside the Minch. This has not been seen in previous years. 
It is possible that a significant part of tl'le fish scored ih category 3were in fact herring and this 
would indicate a small underestimate of the true stock .. It was not usually possible to make a 
definite assignment of these marks to species, and where doubt existed it was assumed that 
they were NOT herring. Similar difficulties were encountered in 1994 and 1995 but on a much 
larger scale: 

Two. sets of calibrations were carried out during the survey. One transducer was found to be 
faulty on the second calibration and was replaced: · ·.The new transducer was then also 
calibrated. The first transducer was calibrated at the start of the trip. The replacement was 
calibrated immediately, and also on the following survey in the North Sea. The integrator data 
were corrected for the deviations between the calibrations of the two transducers: To calculate 
integrator conversion factors the target strength of herring· was estimated using the TS/Ien!!Jih 
relatioilsl'lip recommended by the acoustic survey planning group (Anon, 1982) for clupeoids: 

TS = 201og10L "71.2 dB per individual 

The weight of herring at ler1gth. was determined by weighing fish from each trawl ha ul which 
contained more than 50 fish. Lengthswere recorded by 0.5 cm ·intervals to the nearest 0.5 cm 
below. The resulting weight-lengtl'l relationship for herring was: 

W = 0.0081c91 L3
:
001 g L measured in cm 

SurveyResults · 

A total of 39 trawl :hauls were carried out, the results of these are shown in Table 20. TwentY 
hauls containedmore than 100 herring and these hauls were used to deline4 survey sub areas · 
(Fig. -17). Thesub-areas were defined as: 

l. Minch 
11. Barra Head 
Ill. West Hebrides 
IV. North Vla(N) 
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l:hE! f!lock;~?stimate. shm.ys a considerable decrease from ·1996 (397 ,580 to ·238,460 ·tonhes)'.' 
There: was little evidt;mce of change::in distribution. The main concentrations were again 
between 4 and 5ow as in 1996. The fish appeared .to be slightly more dispei'Sed west ofthe · 
Hebrides than in recent years. The importance of the Barra Head group continued to decline 
(Fig.l8). . 

The re !J.re also some indications .of changes in the age and maturity structure of the stock (see' 
Table22).: In .1995. 66.3% .of the.two ringers were matu[e.,. in .1996 78.5% were mature, in 1997' 
37.5% weremature, although the survey was carried out one month earlier.than previously. 'The' 
proportion of qlderfish (4+) in the stockwasalso reduced from 55% in 1995 and 43% in 1996 
to 16.6% in 1997. Combined with the reduced numbers, and the apparent reduction in nurnbei's' 

· in the previously densely populated BarraHead area, !his may indicate an increase in fishing 
pres~1.1re onthis stock. Reportt;; from fishermen indicate an increased tendency to genuinely fish"' 
in,VIa(N); rather )han .simplymisrepor;t catches from IV a, ' 

LargE! numbers of m!l,ckerel werE! found in .the. area of the :shelf west of .the Hebrides which have 
not .be.en seen in.previous years, these fish included both youngfish and mature adults. ·.·· 

SU.RVEYREPORT FOR WALTER HERWIG 1//.IN AREA IVB 
23 JUNE.-16 JULY 1997 

CHammer, lnstutut Fur Seefischerie, Hamburg, Germany 

RV Walter Herwig Il surveyed the area 54 °30'N to 57'N, Danish coast to 2'E and a second area 
58' to 59'N 4'E to 2'W. The cruise track and number of trawl hauls are shown in Figure 19. The 
survey res1.11ts are given in T!l.ble.23, the number of herring in mil Iions by.sta.t square;. The.age·' 
structure by area is given in Table 24and the meanweights are age inTable 25. 

CpmbiAed,Survey, Report 

Fig~;~.rE!·20 ·shows· survey areas for each vessel; The results for the six surveys .have'bel;lnr ' 
conibined. Procådures and TS values are the same as for the 1996 surveys (CM 1997/H:11)'. 
The stock estimates have been calculated by age and maturity staga for 30'N-S by 0 1E-W 
statistical rectangles for the survey area north of 52°N to the west of Scotland. The combined 
data gives estimates of immature and mature (spawning) herring for ICES areas VIa north, IV a, 
and IVb sl;lparately and parts·ot.Uia. Tbe d.atafrom all areas have been splitbetweenAutumn: 
spawners ·in the. North Sea and West of Scotland and Baltic Stocks .. Where .the survey areas • 
for individual vessels overlap the effort·weightedmean estimates byageandmaturitystag.e4or. 
each overlapping rectangle have been used. Stock estimates by number and biomass are 
shown in Tables 26 and 27 respE)ctiyelyfor areas V'la north, IV a south, IV a and IVb separately. 
The mean weights at age are shown in Table 28. Stock estimates for Baltic herring by number 
and biomass are shown in Tables 29 and 30 respectively. The mean weights at age are.for 
Baltic herring are shown in Table 31. Figure 21 shows the distribution of abundance (numbers 
and!)!9mass) of mature au)umn spawning herring for all areas surveyed. ·Figure 22 showsthe · 
distributiqn,splitby age. of 1 ring, 2 ring and 3.ring and older herring. Estimates of "0" grouphave · 
been omitted in all plots. Figure 23 shows the density distribution of numbers otadult aiJ!Umn 
spawning herring as a contour plot and Figure 24 shows the same distribution for all1 ring and 
older. 

lchthyophonus lnfection 

The numbers of fish with ichthyophonus was limited to four fish from Scotia and O from Tridens 
and 11 from GO Sars. 
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TASLE 1 

Scotia 8 -28 July 1997, date time oos1t1on an d numbers o ff ish caught by traw haul 

Haul summary Position •. Estimated raised numbers 

Hau l Date nme Latitude Longitude 
Depth 

Her Mac Sprat Npo Blw A .. sl A .. spy Had Lum Gur Whi Saithe Nha Scad Hake 

259 9{7f97 8:0 58'39.9N 002'30.99W 67 
260 9f7/97 10:33 58'40.04N 002'21.27W 73 356 3 
261 9f1197 16:40 58'42.13N 001 '04.06W 119 6 37 9 6 

262 10f1197 15:50 58'54.87N 000'22.96E 140 82 1 7 2 
263 10f7/97 19:0 58'55.13N 000'04.03W 110 49 2 473 1 
264 11f7/97 5:0 58'55.03N 001'23.50W 115 8660 
265 1217/97 10:37 59'13.4N 000'45.34E 130 814 657 10 18 3 2 

266 1217/97 15:40 59'23N 000'28.53E 70 2 5 11 

267 13f7/97 5:5 59'25.03N 001 '44.50W 90 
268 13f7/97 11:40 59'40.1N 001 '36.62W 90 9 
269 13f7/97 15:5 59'40.01N 001 '05.51W 120 3078 686 2 101 242 20 

270 14f7/97 10:0 59'54.9N 000'10.18E 146 3200 42 118 6 

271 14f7/97 15:20 59'55N 000'44.56W 120 18 1 249 1 1 9 1 1 

272 14f7/97 18:50 59'54.12N 001 '01.40W 100 149 
273 15f7/97 5:30 60'3.13N 000'06.18W 135 7 32 4 2 

274 15f7/97 11:18 60'18.04N 000'13.44E 114 1497 10621 2 76 
275 15f7/97 14:20 60'17.86N 000'3927W 100 1143 
276 15f7/97 19:0 60'9.9N 000'31.19W 120 58200 
277 16f7/97 21:20 60'33N 000'22.00E 140 1670 
278 17f7/97 10:33 60'47.96N 000'00.16E 138 4710 
279 17f7/97 14:5 60'47.81N 000'36.22W 100 29 1 1 253 15 

280 18f7/97 8:55 60'56.57N 001 '19.50E 153 
281 18f7/97 14:25 60'54.94N 000'03.20W 150 46000 
282 18f7/97 18:0 60'55.54N 000'20.63W 125 2948 
283 20f7/97 14:40 60'28.64N 000'35.26W 140 169 1 2 132 1 1 
284 20f7/97 21:15 61 '9.92N 000'31.97W 150 1703 
285 21f1197 13:0 61 '26.78N 000'44.96E 170 6 6 47 1 4 9 
286 21f7/97 18:20 6J039.62N 000'08.87E 200 
287 2217/97 8:55 61 '8.32N 001 '05.31W 138 
288 22f7/97 19:10 60'39.99N 002'22.72W 140 753 1 
289 23f7/97 6:0 60'47.87N 001 '08.94W 90 994 7 
290 23f7/97 12:15 60'32.77N 002'10.59W 130 118 33 
291 23f7/97 15:20 60'32.8N 001 '45.42W 90 14960 
292 23f7/97 19:5 60'25.16N 001'54.96W 110 6420 15 75 
293 24{7/97 7:0 60'10.94N 003'40.17W 129 669 18 3 450 
294 24f7/97 19:30 60'18.66N 002'38.45W 170 2395 10 15 5 5 

295 25f7/97 8:0 59'55.5N 001'39.22W 104 544 16 3142 
296 25f7/97 11:13 59'55.01N 002'16.61W 105 56 4 10816 
297 25f7/97 17:15 59'55.02N 003'42.21W 140 5393 40 

298 25f7/97 21:50 59'48.09N 004'01.74W 110 155 164 8 1 

299 26f7/97 5:15 59'47.99N 003'23.15W 70 
. 

300 26f7/97 9:15 59'32.9N 003'35.91W 153 1945 20 
301 26f7/97 11:45 59'33N 003'51.09W 159 4910 30 

302 27f7/97 4:30 59'25.71N 003'27.47W 100 ca 
46000+ 

- - .. - - - .. 
Her M Herrlng, Mac- Mackerel, Npo Norway pout, Blw Slue whrtrng, A.sr A. sl1us, A.spy A. spyraena, Had- Haddock, Whr Whrtrng, Lum - Lumpsucker, Gur- Gurnard, Nha- N haddock 





TABLE2 

Percentage length composition, mean weight and !arget strength by haul and sub area 

Lengthi 278 281 284 288 289 293 294 297 298 301 mean 262 263 265 269 
hau! 

270 272 274 276 277 282 283 290 291 292 mean 264 295 mean 300 mean 

18.0 

18.5 

19.0 0.6 0.0 

19.5 

20.0 0.2 0.0 0.3 0.6 0.1 2.1 0.7 1.4 

20.5 0.4 0.8 0.1 13.9 1.0 7.4 

21.0 1.2 1.4 0.6 0.2 0.3 0.5 2.4 0.4 0.2 0.5 22.6 10.0 16.3 

21.5 0.2 0.5 0.1 0.2 3.0 4.8 0.7 0.8 0.9 0.3 1.8 3.5 0.4 0.9 1.2 22.6 19.6 21.1 

22.0 0.2 0.2 1.2 0.2 2.0 0.7 4.2 8.9 2.7 2.2 5.7 0.8 3.3 2.9 1.6 1.2 2.6 14.1 27.9 21.0 

22.5 0.2 1.2 0.1 0.9 7.4 6.9 2.0 2.2 7.9 0.5 4.8 5.3 1.7 1.6 1.2 3.0 5.1 .21.8 13.4 

23.0 0.4 0.2 0.2 0.7 0.2 0.2 1.2 2.0 9.2 6.0 5.4 4.6 9.3 1.9 4.3 4.7 0.8 3.6 5.6 4.2 4.2 13.7 8.9 0.8 0.8 

23.5 0.4 0.2 1.2 0.2 1.2 8.2 1.5 11.4 4.0 6.0 4.8 6.2 2.2 4.1 4.1 4.5 10.5 4.9 3.2 4.9 4.1 2.1 2.1 

24.0 0.2 0.7 0.6 0.9 0.2 0.3 7.3 7.2 11.7 6.5 16.8 5.2 10.5 4.9 7.9 11.2 1.7 3.7 9.8 7.4 2.5 1.3 1.5 1.5 

24.5 0.4 0.7 0.8 0.9 0.6 0.3 9.8 16.3 14.7 14.7 8.1 16.1 12.2 11.3 8.1 11.2 11.2 3.4 2.9 11.0 10.8 2.5 0.2 1.4 6.7 6.7 

25.0 1.3 2.0 2.0 2.3 3.9 0.4. 1.2 9;8 20.4 19.7 1~.2 9.1 20.8 12;4 11.9 12.7 11.5 8.8 12.7 7.0 15.2 13.1 3.5 1.7 11.6 ii.ii 

25.5 2.5 2.0 2.4 3.3 0.4 1.9 1.4 1.4 20.7 14.3 12.5 8.2 6.4 13.4 12.2 10.7 12.4 10.2 9.4 12.7 11.1 14.3 12.0 2.5 1.3 15.7 15.7 

26.0 7.4 2.6 1.2 7.3 0.5 0.6 2.0 2.2 8.5 10.2 10.3 4.2 6.9 7.4 11.4 8.4 13.2 9.4 4.1 5.1 13.9 9.8 8.8 0.5 0.2 18.3 18.3 

26.5 9.3 2.0 0.5 4.8 7.0 0.8 0.7 5.2 1.2 3.2. 6.1 6.1 5.3 2.5 5.4 5.4 6.4 3.4 8.9 6.9 4.1 12.7 10.0 4.9 6.3 0.5 0.2 10.5 10.5 

27.0 10.8 6.3 1.4 5.6 8.7 0.2 1.7 2.0 18.1 9.2 6.4 7.3 8.2 5.3 2.7 3.4 5.2 3.3 12.9 8.1 4.1 14.4 12.1 6.3 6.7 9.8 9.8 

27.5 11.0 7.6 2.5. 9.0 10.6 0.4 1.7 4.0 16.8 14.1 .. 7.8. 7.3 6.1 5.2 0.6 3.0 1.3 3.8 0.9 6.7 1.8 3.5 10.2 7.7 2.8 4.3 5.7 5.7 

28.0 13.2 15.2 9.0 7.6 12.2 0.7 7.9 7.7 12.9 17.7 10.4 4.9 6.1 5.3 1.3 3.0 1.3 4.2 2.2 2.4 2.0 4.1 6.8 5.9 1.9 3.7 0.2 0.1 3.8 3.6 

28.5 10.8 11.5" 15.6 10.2 8.7 5.8 9.6 11.9 12.9 15.5 11.3 2.4 2.0 0.9 2.6 0.7 3.0 1.9 2.4 1.5 0.6 3.4 4.1 1.4 1.9 js.9 js.9 

29.0 10.8 13.7 21.9 13.5 7.0 13.7 15.7 16.9 9.7 12.4 13.5 4.9· 2.2 0.7 3.0 1.8 1.4 2.7 3;3 2.4 4.2 2.3 0.2 2.1 1.8 1.8 

29.5 6.8 9.6 15.6 12.2 7.0 15.5 15.2 15.6 8.4 9.8 11.6 6.1 2.0 1.5 0.9 3.4 1.8 1.4 2.7 2.0 2.4 2.5 1.2 0.9 2.1 2.3 j2.3 

30.0 7.2 8.3 12.1 9.2 5.2 16.8 16.1 15.6 2.6 6.1 9.9 1.2 0.9 0.7 4.0 3.0 1.5 1.6 0.8 4.1 1.7 2.9 0.2 1.6 0.8 0.8 

30.5 3.2 6.3 8.5 7.8 4.2 12.3 10.2 6.2 3.2 4.9 6.7 0.7 0.7 1.0 1.2 0.5 0.8 0.5 2.4 2.5 1.4 0.7 0.9 2.3 2.3 

31.0 o.a 4.3 6.3 4.4 4.9 11.7 7.3 7.7 1.3 1.4 5.0 1.3 0.7 1.0 0.8 0.5 0.5 1.8 1.8 0.8 0.9 0.7 0.8 1.0 1.0 

31.5 o.a 3.0 3.0 3.6 1.9 8.1 4.8 4.2 1.3 1.2 3.2 0.2 0.6 0.3 0.2 0.3 0.3 1.8 1.7 0.5 0.2 0.4 0.3 0.3 

32.0 1.3 1.3 1.4 1.6 1.4 4.0 2.9 3•7 0.6 0.4 1.9 1.2 0.4 0.3 0.3 0.5 0.8 0.2 0.3 0.8 0.8 

32.5 0.4 1.3 0.8 1.0 0.7 3.8 1:9 0.7 0.8 1.2 0.3 0.3 0.0 0.5 .5 

33.0 
l . 0.7 0.5 1.2 0.5 3.4 0.6 1.5 0.8 0.9 . . 0.2 0.3 0.3 0.1 

. . 

. 



Lengtl:l/ 278 281 284 288 289 293 294 297 298 301 ffiE181J 262 263 265 269 270 272 274 276 2n 282 283 290 291 292 m$an' 264 295 mean 300' mean 
haul 

:lis 0.2 0.3 0.6 o:2 2.7 '1.9 0.5 M 0.2 0.0 l' 
... ,,' 

'dj4 0.7 oc2 34:0 0.3 '0.2 0.6 . o,2 0.3 0::1 0.0 0.3 0.3 

34.5 ' 0.3 •(f2 0.2 0.2 
. 

0.1 

35:6 o:2 ' ·' d 0.2 o:2 ·0.1 

35.5 6:2 0.0 0:3 0.0 
.· 

36.0 

36.5 0.2 0.0 . 

umber; 471 460 365 602. 426 446 479 403 155 491· 82 49 54il 1399 800 149 499 582 371 393 170 118 561 428 433 408 89 
····· . ... .. . 

~ean 28.5 29.2 29.9 29.4 28.4 30.9 30.3 30.1 28.5 29.0 29.4. 26.8 26.1 26.3 25.0 25.-7 25.2 26.2 25.3 26.7 25.9 25.9 27.3 26.8 25:7 26.1 22.4 22.6 22.5 26.9 26.9 
~ngth 

· ~ean 212 232 251 237 213 281 262 256 212 225 238 17:1 15~ 161 136 153 i37 159 142 169 155 157 184 173 148 157 91 93 92 17.5 175 
weigbt .. . • 

· .. ·•. ... 

Sl._ .. · -42:1 ·41.9 ·41.7 ·41.8 -42.1 -41.4 -41.6 -41.6 -42.1 -4.1.9 -41.8 -42.6 -42.9 -42.8 -43.2 -43.0 -43.2 -42.8 -43.1 -42.7 -42.9 -42.9 -42.5 -42:6 -43.0 -42,9 -44.2 -44.1 -44:i -42.6 42.6 
ndivid-
al ... 

Slkg -35.4 -35:5 -35.7 -35.6 -35.4 -35.9 -35.8 -35.7 ·35.4 -35.5 -35.6 -35.0 -34.8 -34.9 -34.5 -34.8 -34.5 -34.8 -34.6 -34.9 -34.8 -34.8 -35.1 -35.0 -34.7 -34.8 -33.8 -33.8 -33.8 -35.0 -35.0 



TABLE3 

Number*10 .. , Mean weight (g), mean length (cm), biomasstonnes*1o·s of herring by area Scotia 
8-28July 

Numbers Len th l Weinht Biomass 
Area l 

1A 1.23 21.75 87.39 0.11 
21 46.90 24.38 131.76 6.18 
2M 211.32 26.45 173.38 36.64 
31 16.72 26.93 188.94 3.16 
3M 784.84 28.04 212.16 166.51 
4A 925.20 29.21 244.37 226.09 
5A 383.57 30.15 272.97 104.71 
6A 114.61 30.62 288.05 33.01 
7A 24.67 30.82 295.86 7.30 
BA 54.18 30.59 288.54 15.63 
9+ 122.77 31.74 328.25 40.30 

Total 2686.02 28.90 238.14 639.64 
Area 11 

1A 15.74 21.50 84.64 1.33 
21 587.20 23.57 116.69 68.52 
2M 866.92 25.34 149.40 129.52 
31 134.10 24.94 141.23 18.94 
3M 430.46 26.64 178.24 76.73 
4A 235.08 28.14 216.47 S0.89 
SA 69.28 29.75 261.60 18.12 
6A 17.32 29.45 251.90 4.36 
7A 6.14 29.88 265.1S 1.63 
BA 2.83 31.25 309.06 0.87 
9+ 6.22 31.58 322.97 2.01 

Total 2371.29 25.56 1S7.27 372.93 
Area Ill 

1A 137.19 21.09 78.70 10.80 
21 411.73 21.96 90.65 37.32 
2M 71.22 23.74 119.66 B.52 
31 1.85 24.98 141.31 0.26 
3M 2.41 26.00 164.31 0.40 
4A 0.00 0.00 
5A 0.00 0.00 
6A 0.00 0.00 
7A 0.00 0.00 
BA 0.00 0.00 
9+ 0.00 0.00 

Total 624.39 21.99 91.77 57.30 
Area IV 

1A 0.00 0.00 
21 257.87 24.75 137.88 35.SS 
2M 1203.98 2S.74 157.35 189.45 
31 15.63 24.50 131.94 2.06 
3M 55B.31 26.96 1BS.04 103.31 
4A 16B.S6 29.16 242.99 40.96 
SA 71.5B 30.1B 273.65 19.59 
6A 19.23 29.3B 249.94 4.B1 
7A 6.01 30.50 2B2.60 1.70 
BA 6.01 32.00 334.07 2.01 
9+ 31.06 31.90 334.5B 10.39 

Total 233B.24 26.44 175.27 409.82 
Total Area 

1A 154.16 21.10 79.37 12.24 
21 1303.70 22.68 113.20 147.S8 
2M 2353.44 2S.45 154.72 364.13 
31 16B.30 25.07 145.11 24.42 
3M 1776.02 27.32 195.35 346.95 
4A 132B.83 29.00 232.26 317.94 
5A 524.44 30.09 271.54 142.42 
6A 151.16 30.30 279.06 42.18 
7A 36.B2 30.59 288.57 10.63 
BA 63.02 30.7B 293.B1 18.S2 
9+ 160.0S 31.77 329.27 S2.70 

Total B019.95 25.72 184.50 1479.70 
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TABLE4 

Estimatednumberof herring (10~).iniCES stat squares divided in stocksand age groups. RV 
GOSars,27June-18Jufy1997 · 

... 
. 1 . l 21 l • 2M ... l 31 l 3M .. J 4M l 5M l 6 l 7 .. l 8 l . 9+ l Total 

43FQNorth Sea Autumn Spawner .. 
··. 5.ool 3.4,5 l . 1.551 l 0.00 l 0.00 l 0.00 l l l l l 10.00 .. 

43F1 North Sea Autumn Spawner 

2.00 l 2.761 . 1.241 l 1.00 l 0.00 l . . 0.00 l .... l l . l . l 7.00 

43F5North Sea .Autumn Spawner . ·.· 

27!HIO l 1 ~8.~0 l 37.20 l l . l . l l l l l l• 465.00 

43.1'5Baltlc Spring Spawner 

L l . l 35.70 l 66.30 l ... 12.00 l 2.00 l i:oo l 3.00 l 5.00 l 0.00 l 125.00 
•· 

431'6North Sea.!lutumn Spawner 

. 21.00 l" 9.60 l 2.4ol l l· l l l l l . l 33.00 
.· 

43FGB~Itic Spring Spawner 

l 
l . 

l 2.80 l . 5.20 l 1.00 l 0.00 l ocoo l 0.00 l . 0.00 l 0.00 l" . 9.00 . 

43F7N'orth Sea Autun1~. Spawner . 

. 74.00 l 45.60 l .•.. 11.40 l l l • l l l l l l 131.00 
·. 

. 43f7Baltlc Spring Spawner ... 

... 
l l l 9.451 17.s51.. ·. 4.oo l o:oo l 0.00 l 0.00 l 0.00 l . 0.00 l 31.00 . 

. 44F1 Ncu1h Sea Auturlm. spåWner - -· 

§.ool 0.431 .. · 0.571 l 2.00 l 0.00 l l l l l l 9.00 

.. . 44F2North Sea Aulumn .sp·awner 

. 2.00 l . .4.00 l . 1.00 l . 1.751 . 3.251 . 0.001- l·· l l l l .12.00 

.. 44F3Ntn1h Sea Autumn SpeiWner 

21.00 l ~·. • l l l l l l l l l 21.00 

.. 44F:iBaltlc Spring Spawner 

l . 1.3 .. 60 l 3.40 l 4.20 l 7.ao.l 2.00 l 0.00 l. 0.00 l 0.00 l 0.00 l 0.00 l 31.00 

44F4Nbrth Sea Autumn spBwner 

57.00 l •. 17.6o.l 4.401 l l . l l l . l l l· 79.00 

44F4Baltic Spring Spawner 

l l . l 5.951 11.051 • 6.00 l 3.00 l • 0.00 l 1.00 l . 0.00 l 0.00 l 27.00 

... .. 44F5Norfu Sea Autumn SpaWner . 

100.00 l . • l • 
l l l . l l l . .. l l l 100.00 

44F5Baltlc Spring Spawner . 

l 

l 94.40 l . 23.601 27.651 51.351. 13.00 l 5.00 l . 7.00 l • 2.00 l 1.00 l 0.00 l 225.00 

44F6Nbrth_ Sea Autumn Spawner 

49.00 l .. l 
l l . . l l • l l l 

.• l .. 
l 49.00 

' 44F68altic Spring spawtie'r . . 

l 68.80.1 .. 17.20 l· 22.751 42.251 12.00 l . 3.00 l 8.00 l . 1.00 l 0.00 l 0.00 l 175.00 

• .. 44F7NOrth Sea Autumn Spawner 

131.00 l l l l .. l l l l l l l 131.00 



1 l 21 l 2M l 31 l 3M l 4M l 5M l 6 l 7 l 8 l 9+ l Totaf 
44F?Baltic Spring Spawner 

... l 91.20 l 22.80 l 18.20 1··, 33.8o l . 13.00 l ' 4.00 l 7.00 l o.ool •·· · å.oo l · 0.06 l 1~0-00 • 

45F1 North Sea Autuml"! Spawner 

3.00 l 0.00 l 0.00 l .·l' .· 
l l •.·, l l r l l 3J00 i 

4S:f?.North ~ea_Autum11 Spawner 
l 

9.00 l 6.401 1.60 l· . l .. l 
l l l l • l l .17,00 

.. 
45F2Baltic Spring Spawner 

, ... 
l l . l 5.251 9.151 . 2.00 l 0.00 l o.ool 0.00 l o,oo l ,· 0.00 l . )7.00 

.··· · .. ' .. ' 

4s.~~o_rth ~ea Auti.Jmn Spawner. 

• ' 12.00 l '. 

l l l l 
1,' 

l l l l • l 12,oo 
. 

45F3Baltic Spring Spawne~ . 
,,.· l . 16.80 l 4.20 l· 10.151 18:851 4:ool ).ool 1.ool 0.00 l o.ool 0.00 l -~: 

56.00 
.. .. 

4Si=4N_orth S.ea, Autumn_ Spa~ner 

' • 97.00 l' 70.40 l 11:eo 1 . l l l l l l l ·, l '1.85.00 '' 

. . . . . 
'45F4Balti~ Spring'Spawner ,·. 

l l l 29.151 55.251 23.00 l ' 9.00 l 4.00 l 3.00 l s.ooj o.oo 1 12s:oo "'' 
'. 

. ' ' . 4s-Fs-N0rth Sea AUtumn spawru!r. i ' '- ·-

25.00 l l l l l l l l l r l 25.00 

·.· 
. 

4SF5Baltic. Spring Spawner 
. ' 'l'• 27.20 l 6.80 l 11.s51 21.491 10.00 l 1/.ooJ ?:oo l i.ool· 1.00 l 0.00 l 

. 
92.00 

. 

45f~Nortli Sea -f'.utumr Spa~ner _ .. 

·. 6,.00 l l l l l l l l l ·. l l 6.00 
' ~ 

·-4sfssaitic Spl-ing ~paWner ; 
· 1 ra.6oJ 3.40 l 5.251 9.751· 2.00 l 1.ool 0.00 l . O.QO l 0.00 l 0.00 l 35.00 i 

. 

46F1 Norih: S~a AutUmr SpaV'fner _ o 

. . ' . 

'. 59.ool' 10.40 l 2.60 l 0.00 l l l 
l ·.· 

l l l . l··· 72.00 ... ~ . 
.. . .. ' 

46F2N-orth Sea Autu,mn_-Spawner 

i o:oo l l l 1·.· l l l • l 
. 

l l r 0.00 . ' 
' 46J:2Baltlc Spring ~pawner . 

l .. 3.20 l 0.20 l 3.50 l ' 6.50 l ·. 1.00 l . l l l . l l 14.40 i 

' •. . 46F3NOrt.~ Sea J:\,utU_rrin ·sp_aWner 
i o;oo 1·· . l l •••• 

l ' l . ·· l l ' l l ' l i l • 
• !. 

6.00 
' · ·· ·· ·. 46F3Ba:Jtic Spring i;pawner ··. 

" ''' -· . ·,' ',- ,_,' 
' 

l 14:40 l . 3.60 l 10.151 .18.851· ' 3.00 l '0.00 l 3.00 l o.ool , 0.00 l 0.00 l• ~3.00 

' . 
' · - -: 46F4N6rlh ·sea -Autumn ·spaWner --·--

. ' - . - ' ' •' ' 

i :5S:.OO l l 
' 

l 
.. 

l .•.. l l l l l l l 56.00 
.,· ... , ..... 

46F4Balti.c Spring Spawner '-·· .,, 

' l' 60:8o l . 15:20 l 17.50 l' 32.50 l 9.00 l .. 4.00 l . 7.00 l 1.00 l 0.00 l o~ob l 147,00 
.. 

46F5N~rth -~ea· ~u~u_m~_ Spa~ Iler ~. 

9,()0 1: . l l l ; .•...•. ·. l ·.· l l l l l l 9.00 u 
.. ' ' 

.·· .. --·· ' .. 46F5Bal)lc Spring Spa1111ner 
... . . 

.. l 11.20 l 2.80 l 2.80 l "5:201 0.00 l 1.00 l 0.00 l · .. 0.00 l .. 0.00 l o.ao r ?3.00 
.. . ' . . . · . 



1 l 21 l 2M J 31 l 3M l 4M l 5M l 6 l 7 l . 8 l 9+ l Total 

47E7North Sea Autumn Spawner 

9.00 l 13.60 l 3.401 l 2.00 l 0.00 l l l l l l 28.00 

47E8North Sea Autumn Spawner 

33.00 l 52.80 l 13.20 l l 8.00 l 2.00 l . l l l l l 109.00 

47E9North Sea Autumn Spawner 

3.00 l 4.00 l 1.00 l l 1.00 l l l l l l l 9.00 

47FONorth Sea Autumn Spawner 

11.00 l 2.071 0.931 0.00 l 0.00 l 0.00 l l l l l l 14.00 

47F2North Sea Autumn Spawner 

0.00 l 0.00 l 0.00 l 0.00 l 3.00 l 0.00 l l l l l l 3.00 

47F3North Sea Autumn Spawner 

16.00 l 6.461 10.541 l 27.00 l 12.00 l 3.00 l 1.00 l 2.00 l 2.00 l 0.00 l 80.00 

47F4North Sea Autumn Spawner 

19.00 l 18.40 l 4.60 l l l l l l l l l 42.00 

47F4Baltic Spring Spawner 

l l l 10.151 18.851 9.00 l 3.00 l 1.00 l 2.00 l 0.00 l 0.00 l 44.00 

4BF2North Sea Autumn Spawner 

1.00 l 0.00 l 0.00 l 1.051 1.951 2.00 l l l l l l 6.00 

48F3North Sea Autumn Spawner 

11.00 l 2.561 5.441 0.00 l 19.00 l 13.00 l 3.00 l 1.00 l 2.00 l 2.00 l 0.00 l 59.00 

48F4North Sea Autumn Spawner 

1.00 l 0.00 l 0.00 l 0.00 l 2.00 l 1.00 l 0.00 l 0.00 l 0.00 l 0.00 l 0.00 l 4.00 

49F3North Sea Autumn Spawner 

6.00 l 3.20 l 6.80 l 0.00 l 17.00 l 7.00 l 2.00 l 1.00 l 1.00 l 1.00 l l 45.00 

49F4North Sea Autumn Spawner 

13.00 l 5.441 11.561 0.00 l 31.00 l 12.00 l 4.00 l 1.00 l 2.00 l 2.00 l l 82.00 

North Sea Autumn Spawner 

1152.00 l 427.971 139.031 2.80 l 118.20 l 49.00 l 12.00 l 4.00 l 7.00 l 7.00 l 0.00 11919.00 

Baltlc Spring Spawner 

0.00 l 415.20 l 103.20 l 232.751 432.251 126.00 l 42.00 l 46.00 l 14.00 l 12.00 l 0.00 11423.40 





TABLE5 

Weight at age (g) for age groups and mature/immature fish in subareas: RV GO Sars, 27June'-, 
18July 1997 , 

1 l 21 l 2M l 31 l 3M l 4 l 5 ' l ' 6 l 7 l 8 l ,9+ l Total 

' 
' ' Area 1 

60.1 l 74.4 l it27.31 l14o.al179.8l2o6.5l 239.6 l214.o l21s.o l lto5.9 

Area2 . 

S3.6 1.76.0 1123.7 L 84.9 1135.41169.71201.81213.5.1219.41 f18.51117.0 1101.3 
.,. 

·. . Area3 ·.,,l 

66.3 l 75.6 1120.1 l 81.6 l124.3l144.5l181.1l161.6l2oo.412o7.al • 1105.9' • 
'.· ' 

Area 1: 43FO, 43F1, 44F1, 44F2, 45F1, 46F1, 47E7, 47E8, 47E9, 47FO, 47F2, 47F3, 48F2,. 
48F3,48F4,49F3,49F4 
Area 2: 43F5, 43F6, 43F7, 44F4, 45F2, 45F4, 46F2, 47F4 
Area 3: 44F3, 44F5, 44F6, 44F7, 45F3, 45F5, 45F6, 46F3, 46F4, 46F5 



TABLE 6 

Estimated number and !Jiomass of herring divided inage and length groups. Totals also divlded 
in stocks. RV GO Sars 27 June-18July 1997 

.. . · Lei]gth 
. Age groups ; 

Ton (cm) 1 2 3 4 5 6 7 8 9+ N (mill) 
... .. . .. . ·· . (103) 

) 6.0'16.9 ' 13 l . 13 '6.4 .. 
'· . 
l7.0·17.9 179 26 

'• 
205 . 8.4 

)ROi18.9 • 355 95 . 450 2?.9 : 
19.0-19.9 284 88 : 372 22.7 

.. 

20.0,20.9. 176 96 10 1 
·.· .. ··.· 

283 19:9 ' 
21.0-21.9 109 238 15 362 29.0 

' 
; 

22:0'22.9 29 208 60 4 30.1 2'7..0 . 

23.0-23.9 4 177 128 8 6 .. l . 323 33.8 t; 

24.0-24.9 3 88 201' 23 1 ' 2 318 37cO 
, .. 

25.0-25.9 57 172 19 3 8 259 35.1 

26.0-26.9 13 113 24 7 5 1 163 24.8 

27.0-27.9 1 67 30 9 8 115 20.1 

28.0-28.9 16 36 26 4 3 85 17.0 

29.0-29.9 4 20 4 9 11 4 52 10.8 

30.0-30.9 10 5 5 2 22 5.2 

31.0-31.9 1 4 5 1.2 

32.0-32.9 5 4 9 2.7 

N (mill) 1152 1087 786 175 55 50 18 14 o 318.0 

NS herring 68.2 49.8 16.9 8.8 2.5 1.0 1.5 1.5 o 
Baltic spr 0.0 43.8 75.2 19.7 8.0 7.7 3.0 2.6 o 

NS herring 150.2 

Baltic spr 160.0 

SSB, NS herring 49.3 

"' 



TAB LE 7: Herring infected with lchtyhophonus. RV GO Sar.s 27June-18July 1997 

Trawl st Total no lnfected Length Maturity Vertebrae Age 

349 100. . 1 23.5 2 . 56 2 
..................................................... ········.······················:······················· ··························· ........................... ·························· 

358 36 1 23.5 2 57 2 
········37·c;·········· ···········~·c;··········· ············;········c···,~········28:o········ ············3············ ···········~?··········· ············;;:··········· 

26.5 3 56 4 
.......................... ··························· ······················································ ··························· ··························· ·························· 

373 1 00 2 . . 29.0 3 57 4 

26.5 3 56 
·························· ........................... ···························· ·························· ······················~····. ··························· ........................ .. 

380 6 1 22.0 . ......... ... ... . . ... .. ... ·········.~········~·· .. .... . .··~·· ......... ············· .... ······················ ·····~················..... . ..........•.•.......... .-.. ..; ....................... , 
3B2 . 5 4. 29.5 8 5 

29.5 3 5 

29.0 3 3 

29.5 3 5 



TABLE8 

Calibration Tridens . 
. . 

bate and time: 23 June 1997, 08()0-1200 
UTG .. 

Bottom depth: 30 rn 
Salinity: 35%o: 

Water temperatur~: 14.0'C 

Transceiver men u before calibrati01i 

Pulse length: medium 

Max power: 1 ,000 W 

2•way beam angle: -20.6 

TS transducergain: •265 

Alongship offset: ? 

Pinq interval: 1.0 

Standard !arget: 

Distance transducer- !arget: 

TS values measured: 

New transducer gain: 

New TS values measured: 

SA values measured: 

SA value calculated: 

NewSv transducer gain: 

l New SA values measured: 

.. ,, 

POsition: off Kristiaansand harbour 
58'08.13'N 007'.58.57'E 

Wind: 5 BF (but in the shelter) 

Wave height: 0.1 m , 

Transducer: 38 kHz' 

Bandwidth: wlde 

Angle sensitivity: 21.9 

Sil transducer gain: 26.5 

3 dB be am width: 7.1 

athw ship offset: ? 

Transmitter power: normal 

Copper sphere, -33.6 dB 

20;75 

-30.6 

28.0 

-33.6 

12588 (n=10) 

5347 

28.4 

5343 (n=14) 

' '' 

' 

•• 

' ~ '' ' 

·-· -· 



TASLE 9 

Length distributions herring Tridens 1-16July 1997 

Length Haul1 Haul2 Haul3 Haul4 Haul5 Haul6 Haul7 Haul8 Haul9 Hau l Hau l Hau l Hau l Hau l Hau l Hau l Hau l Hau l Hau l Ha ul 
10 11 12 13 14 15 17 18 19 20 21 

13. o o o o o o o o o o o o o o o o o o o o 
1 o o o o o o o o o o o o o o o o o o o o 

14.5 o o o o o o o o o o o o 0.83 o o o o o 1.32 o 
15 o o o o o 5.41 o o 1.49 o o o 11.67 o o o o o 9.21 o 

15.5 o 0.55 o o 0.61 5.41 o o 2.24 o o o 12.5 o o o o o 11.84 0.44 

16 o 2.19 o o 0.61 24.32 o 0.85 17.16 o o o 17.5 o o o o o 15.79 2.2 

16.5 o 3.83 o o 0.61 18.92 o 2.12 23.88 o o o 9.17 o o o o o 5.26 4.41 

1 o 5.46 o o 5.49 27.03 o 4.24 22.39 1.57 2.27 o 10.83 o o o o o 5.26 5.29 

17.5 0.74 3.83 o o 9.15 10.81 0.62 3.81 15.67 2.09 3,41 1.22 8.33 o o o o 6:71 1.32 5.73 

18 0.74 9.84 Oc7 . 1.05 12.8 2;7 1.23 3.81 10.45 3.14 4.55 6.71 . 5.83 l o o 0.45 o o· 2.63 1L01 

18; o 15.3 1.41 o 8.54 o 3.7 3.39 2.24 6.81 3.41 5.49 2.5 o o 7.73 o o 2.63 10.13 

1 0.74 28.42 1.41 2.11 11.59 o 3.09 1.27 1:49 16.23 5.11 7.32 3.33 2.8 o 14.55 o 0.71 o ' 14.98 

19.5 1.47 15.85 4.23 o 8.54 2.7 o 2.97 1.49 26.7 3.98 6.71 0.83 4.67 o 21.36 o 4.29 2.63 15.42 

20 2.21 11.48 4.23 3.16 10.98 al 0.62 5.08 0.75 l' 20.94 l 3.98 7.93 6.67 1.8 7 16.82 O( 7.86 2.63 . 12.78 

20.5 2.21 2.73 7.75 2.11 9.76 O( 2.47 2.54 al 9.42. 7.39 6.1 1.67 2.8 1 7.27 o 12.14 1.32( 7.93 l 
21 7.35 0.55 7.75 4.21 7.93 o 1.23 3.81 o 6.28 5.68 6.1 5 9.35 l 6 0.82 o 21.43 l 1.32 3.52 

21.5 2.21 o 4.93 6.32 1.83 o 3.7 2.54 o 1.57. l 4.55 l. 8.54 1.67 3.R al 0.18 o l . 22.14 2.63 3.08 
l 

22 4.41 o 4.23 11.58 l 1.22 2.7 8.02 4.66 0.75 1.05 7.39 3.66 o 6.54 o 2.27 1.96 9.29 o 1.32 

l 22. 7.35 o 6.34 6.32 1.22 o 8.64 0.85 o o 4.55 3.05 o 7.48 1 0.36 5.88 4.29 o 1.76 

2 2.21 o 8.45 6.32 3.66 o 8.02 5.51 o 1.05 3.41 4.27 o l' 10.28 o 0.91 1.96 2.86 o o 
23.5 8.82 o 4.93 5.26 0.61 o 3.09 1.69 o o 6.82 1.83 o 2.8 o 0.91 3.92 4.29 o o 

2' 8.82 o 5.63 16.84 o o 8.64 7.2 o 0.52 5.68 5.49 o 9.35 o o 7.84 3.57 3.95 o 
24.5 12.5 o 5.63 8.42 0.61 o 5.56 l . 7.63 o o l 2.84 3.05 0.83 7.48 o 1.82 13.73 1.43 o o 

25 11.03 o 10.56 11.58 1.22 o 15.43 13.14 o 0.52 11.36 8.54 o o 11.21 0.91 17.65 1.43 1.32 o 
25.5 11.03 o 7.04 9.47 1.22 o 8.02 6.78 o o 5.6.8 2.44 o 6.54 o o 15.69 2.86 9.21 o 

. . .. ' . . ,, '· . ' . 



Length Haul1 Haul2 Haul3 Haul4 Haul5 Haul6 Haul7 Haul8 Haul9 Haul. _Haul. Hau l Hau l Haul. Hau l Hau l Haul Hau l 
1 Haul. Haul 

10 U, 12 : 13 '14 15 n• 18 i1i9 -·20 21:, 

-JIE 3.68 o 6.34 l . 3, 1f) o.6i o .· 2.47 . -6.36 -,0 -Ms 2.27 4.27 o 2.8 6 0.91 17:65 o T3:16 ~.no 
. ' 

··: 2~.5 3.68 0 .3.52 1 .. 05 o o 5.56 .2.54 o o . 1.)4 2.44 o 1.87 q 0.45 1Æ6 o o o 
. 

2' .1.47 0 1.4i o o o 3.09 2.97 o o 2.27 1.22 0.83 4.67 o 0.91 7.84 o . 2.63 l) 

27.5 0.74 o 2.11 6 o o 2.47 1.27 o 0.52 1.14 0.61 o 1.87 o 0.45 o o 3:95 :.o 

·•. • 0.93 o 6 .28 1.47 o 1.41 o 0.61 o 2.47 .O o o O,S? '1 .. 22 o o 0 0.71 o 
. · .. 

• 
28,5 1.47 o o o o o 1.23 0.42 o o 0.57 o o 

' 
o o 0.45 1.96 o o o 

. 

2 1.47 o o 1.05 o o o 0.42 o o o 0.61 o o o 0.45 1.96 o o o 
. . •. 

.1.22 29.5 1.47 o o o o o Q 0.42 o 0.52 o o q o ,.0 q .q o o 
. ' 

ri o o ,o.e3 d 30 0.74 o o o 0.61 0.62 0.85 o o o o o o o o 
. . 

30o5 o o o o o o o o o o o o Q o o o o o o o 
': 31 o o o o o o o 0.85 o o o o o .o o o o q ·o o 

31.5 o o d o o o o o o o o o o o o o o o o o 
-

3 o o o o o o o o o o o o o o o o o o, o o 
Length 24 18.72 23.16 23.37 19,63 16.76 23.76 22.75 16.99 19.82 22.18 21 94 17.24 23.39 20.35 25.14 21.58 19.88 19.03 

TS .. -43.51 -45.64 -43.81 -43.73 -45.23 -46.59 -43.59 -43.97 -46.47 -45.15 
' 

-44.18 -44,28 -46.34 -43.73 -44.92 -43.11 -44.42 -45.12- -45,5 

' Weinht 132.15 49.2 111.34 110.19 59.8 32.4 109.9 102.5 36.6 62.8 90.4 o 86.6 40 88.8 72.6 125.5" 79.3 68:4 54:8 



TABLE10 

Summarised results all sampling areas. Tridens 1 July- 16July 1997 numbers in millions 

95im 94im 94ad 93im 93ad 92 91 90 89 88 87 86 85 Totals 

A 375.2 26.5 25.4 o 3.5 0.9 o o o o o o o 431.5 

B 99.6 115.2 474.2 o 261.8 39.8 3.8 8 o o o o o 1002.4 

c 119.8 15.5 22.3 o 4.9 1.4 0.4 o o o o o o 164.3 

D 148.2 152.3 234.1 o 212.4 25.4 18.4 5.4 o o o o o 796.2 

E 531.3 16.1 53.9 o 22.7 o o o o o o o o 623.9 

F 185.2 46.3 519.4 o 260.7 24 3.7 10.3 o o o o o 1049.6 

G 394.7 22.5 9.9 o 27.1 o 30.5 23.7 o 6.8 o o o 515.2 

Totals 1853.9 394.4 1339.1 o 793.1 91.5 56.8 47.4 o 6.8 o o o 4583.1 



TASLE 11 

Summary of all sample areas. Tridens 1 July- 16July 1997 biomass in thousands of tonn es 

A 17.3 1.4 2.3 o 0.5 0.2 o o o o o o o 21.8 

B 6.3 7.9 51 o 36.5 7.3 0.7 1.8 o o o o o 111.5 

c 4.9 1.1 2.6 o 0.8 0.2 0.1 o o o o o o 9.6 

D 8.2 9.3 22.4 o 25.4 4 3.4 0.9 o o o o o 73.5 

E 33.1 0.9 6.2 o 2.8 o o o o o o o o 42.9 

F 11.7 3.3 54.4 o 33.1 4.2 0.6 1.9 o o o o o 109.2 

G 18.1 1.3 0.6 o 3.3 o 4 3.2 o 1 o o o 31.4 

Totals 99.6 25.2 139.6 o 102.2 15.9 8.7 7.8 o 1 o o o 400 

' ,_;.,; __ ; -·-; _:.,-_. 



TASLE 12. 

Length distribution sprat. Tridens 1 '16 July .1997 

Length Haul1 Haul2 Haul5 Haul6 Haul9 Haul14 Haul20 . Haul21 

6.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.5 0.00 
. 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
' 

8.0 0.00 0.00 0.00 3.67 0.00 0.00 0.00 0.00 

8.5 0.00 0.00 0.00 11.01 0.00 0.00 1.67 o:oo 
9.0 0.00 0.00 0.00 33.94 7.25 1.69 10.00 0.00 

9.5 0.00 o.oo 0.00 30.28 17.39 8.47 10.00 0.00 .. · 

10.0 6.0 1.56 3.23 11.01 18.84 8.47 28.33 ·0.00 

10.5 16.00 25.00 16.13 4.59 15.94 28.81 20.00 0.00 

11.0 56.0 45.31 43.55 5.50 36.23 44.07 20.00 1.92 

11.5 16.00 7.81 29.03 0.00 2.90 5.08 6.67 7c69 
.. 

12.0 4.0 7.81 3.23 0.00 1.45 1.69 1.67 9.62 

12.5 0.00 3.13 4.84 0.00 0.00 0.00 1.67 21.15 

13.0 0.00. 4.69 o.bo 0.00 
.. 

0.00 1.69 0.00 19.23 

13.5 2.00 .. 1.56 0.00 0.00 0.00 0.00 0.00 19.23 

14.0 0.00 3.13 0.00 0.00 0.00 0.00 0.00 9.62 

14.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.77 

15.00 0.00 . 0.00 0.00 0.00 0.00 O;OO 0.00 5.77 

mean length 11.0 11.3 11,1 9.3 10.4 10.7 10.3 13.0 

TS mean length -50.15 -49.99 -50.07 -51.56 -50.69 -50.42 -50.73 -48.73 

mean weight 13.5 .. . 13.5 13.5 6.7 8.6 8.9 . 8.8. 20.6 
··.· . ... ······ 

..... ····· 



TABLE 13 
; ' . . ' 

Sprat ~ im/ad numbers in mi !Iions and weighl. Tridens 1,16 July 1997 
L 

: Stratum ABCD Stratum EFG 
~ength 

ad·· Tbtals 
im im ad , . . 

. .. 
6.5 ' o 
7.0 o 

• .. 

7.5 . o 
' 

••••• •• 8.0 1 1 

8.5 2 4 6 
l 

9.0 11 4 15 

l 9.5 24 1 2 4 31 

10.0 9 
. • 10 · . 11 . 30 

l 

l 10.5 2 18 10 30 

11.0 2 2.5 10 37 
l 

l 1.1.5 . 8 8 16 
. 

12.0 3 10 13 

12.5 3 11 14 
l 

l 
13.0 3 11 14 

13.5 2 10 12 

l 14.0 1 5 6 

l 14.5 3 3 

. 15.0 . · . 3 3 

millions 
. 

814.3 2193.0 143.4 1768.5 '4919.1 
. 

meanw 8.4 11.5 5.7 14.9 

.OOOtons 6.8 25.1 o.a 26..4. 59.2 



TASLE 14: Trawl hauls. RV Dana 2-13 July 1997 

Date Time ICES 
Catch Mean Trawling Trawling Total 

ddfmmfyy 
Haul no 

ho ur 
Trawl depth depth speed time catch Main species 

square 
m m kn min kg 

02 07 97 420 24.00 44F7 FOTO surtace . 210 4.0 60 295 herring, mackerel, blue whiting 

03 07 97 563 16.50 44F6 FOTO 130-145 182 4.0 60 480 krill, pearlsides, saithe 

03 07 97 615 24.00 45F5 FO Tå surtace 314 4.3 60 985 herring, mackerel, blue whiting 

04 07 97 627 02.58 45F5 FOTO surtace 30L 3.3. 60 400 . herring, mackerel, blue .whiting 

04 07 97 711 12.55 44F5 E:XPO :bottom 137 3.4 l 60 953 . Norway poul, .saithe,. cod .. 
l 

04 07 97 730 16.02 44F5 EXPO bottom 102 3.1 60 .. 1398 Norway poul, cod, saithe 
l 

04 07 97 788 23.34 43F6 FOTO surtace 70 4.1 60 170 mackerel, herring ., 

05 07 97 807 02.50 43F6 FOTO surtace 56 3.5 l 60 84 jellylish, mackerel, lumpsucker, herring 

05 07 97 886. 13.30 44F6 FOTO 235-250 295 3.4 60 55 krill, pearlsides, blue whiting 

05 07 97 902 16.20 43F7 FOTO l 140-154 204 3.6 60 76 saithe, lumpsucker, herring 

05 07 97 953 00.05 43F7 FOTO 126-140 173 3.3 60 148 saithe, Norway poul, blue whiting 

06 07 97 965 02.30 43F7 FOTO 17-34 132 4.4 60 150 . herring, mackerel 

06 07 97 1055 12.45 43F8 EXPO bot! om 28 3.2 40 150 herring, sandeel 

06 07 97 1073 15.50 43F8 EXPO bolt om l 55 ? 106 herring 

06 07 97 1137 23.47 44F8 FOTO surtace 435 3.8 60 400 herring, mackerel, lumpsucker, blue whiting 

07 07 97 1156 02.58 44F8 FOTO surface 50 l 4.7 60 625 l herring 

07 07 97 1234 13.08 45F9 FOTO 159-174 390 3.4 60 50 krill, blue whiting, mackerel, saithe 

.07 07 97 1252 16.45 45F9 FOTO 290-305 600 3.3 60 40 roundnose grenadier, blue whiting 

07 07 97 1303 23.45 44F9 FOTO surtace 35 4.1 60 2730 herring 
··. 

08 07 97 1321 . 03.03 44F9 FOTO 1 surlace herring 90 3.6 . 60 1530 l 
08 07 97 1389 16.45 44GO E:XPO. bottom 146 .. 3.1 60 1020 Norway poul, shrimps 

08 0797 1462 23.48 46F9 FOTO surlace 486 3.9 60 387 herring, mackerel 
. . . 



Date •. .Time ICES 
Catch Mean Trawling Trawling Total 

Haul no Jrawl· de th depth , speed . time catch . Main species 'ddfmm/y}t ·. hour · square: ·. p. 
; m m . kn rriin kg . ; 

.· 

090797 1479. . 02.44 • 46F9 FOTO. surface 440 2.1 60 254 herring, mackerel 
: . 

l 09'o7 97 
- ··- - . 

250-265 1559 13.10 46F9 FOTO 445 3;9 60 7 shrimps, blue whiting 

'090797 1577 16.00 46F9 . FOTO·· 190~205 315 
. 

3.9 60 . 53 herring, blue whiting . . ·. . . •' 
•' 

• .. 0907 97 1632 23.45. 46GO 'FOTO stlrface 105 4.0 60 1'275 herring, mack:erel 
'. . 

45GO FOTO 10 07 97 1652 02.40 . surface 115 . 3.5 60 965 · herririg, mackerel 

l 1007 97 1729; 
l . 

Norway poul, blue whiting, haddock 12.45 . '44F9 EXPO bottom 150 4.0 60 1240 
l 

10 07 97 1741 15.15 44GO EXPO bottom 80 4:2 60 795 herring, Norway pout 

1o o197 1803 ; 23.45: 45G1 FOTO· 
l · ..... 

150 •. 3.2 60 685 herring, mackerel, horse mackerel, krill surface . 

.. 
11 07 97 1819 . 02.30 45GO FOTO surface 200 3.4 60 350 mackerel, herring 

11 07 97 1900 13.35 43G1 EXPO: bottom 28 3.0 60 1782 . herring 
' 

11 07 97 1913 15.10 • 43G1 EXPO bottom 66 3.5 60 : 565 herring, jellyfish 

110797 1977. '23.36 43G1 FOTO surfac'e 55 3.7 . 60 500 herring, jellyfisll 
- - -

.. 
12 07 97 1987 01.53 43G2 · FOTO surface· . 50 3.9 60 490 : herring, jellyfish 

. . . 

12 07 97 2077 12.34 41G2 . GOV bottom 32 3.4 60 180 c od 

12 07 97 2090 15.08 41G2 GOV bottom 30 3.6 60 350 herring, cod, whiting 
. mean catch · ., .. ' . 

. 587.1 
. 

total 
. . 

37 
. .. · 

21723.0 .· 
. 

'··· ' ... ··. . ' . · .. 
' ' 

.. '' -~ 



TASLE 15 

RV Gana, 2-13 ~uly. Biomass and number of herring 

• 

Biomass Number 
. 

%of 
.. 

%of Subarea tonn es *1000000 biomass number 

• l 11447.2 205.9 3.6 3.6 
. 

11 43110.7 705.6 13.5 12.4 
·.· 
•• Ill .: 

IV .. 88583.5 1274.7 27.7 22.4 
• 

• 
V 12718.4 141.3 4.0 2.5 

. 

VI 55160.4 805.7 17.3 14.2 

Vil 
. 

10123.9 120.1 3.2 2.1 

Vill 35995.9 417.0 11.3 7.3 . 

• IX 
. .. 

62328.2 2021.4 19.5 35.5 

Total 319468.2 .· 5691.7 100.0 100.0 
. .. 



TABLE16 

RV Dana, 2-13 July 1997. Numbers of herring at age by stock and by sub area (Fig 1 O) · 

Age c ·. Total 
Subarea 

21m o 1 2MAT 31m 3MAT 4 5 6 7 8 
biomass 

9 10 lon nes 

Northe Sea autumn spawners · · .. . . ... c 

l 5857.4 743.9 743.9 117.9 668.3 25.1 18.0 9.9 7.8 8;1 . 8200.3 

11 19019.8 2865.9 2865.9 633.5 3589.7 251.7 226.8 118.0 93.9 108.9 29774.1 

Ill o 
·, 

IV 29044.4 6666.8 6666.8 1562.9 8856.2 538.8 766.5 510.4 251.2 256.0 55120 

V 1611.7 1099.2 1099.2 162.5 920.6 9.4 309.5 305.8 10.0 3.6 5531.5 

VI 16397.4 3135.6 3135.6 840.7 4764.1 174.2 1120.3 1030.7 109.3 89.5 30797.4 

VIl 0.2 1832.7 738.4 738.4 128.5 728.2 8.0 262.7 .260.0 5.8 2.7 4705.6 

VIll 6250.7 2658.3 2658.3 565.9 3206.7 104.2 758.8 737.1 25.3 21.7 16987 

IX 3927.8 29960.1 4381.3 4381.3 299.7 1698.6 108.7 5.3 34.3 5.3 44802.4 

tonnes 3928.0 109974.2 22289.4 22289.4 4311.6 24432.4 1220.1 3467.9 2971.9 537.6 495.8 o.a 0.0 195918.3 

%by age 2.0 56.1 11.4 11.4 2.2 12.5 0.6 1.8. ... 1.5 0.3 ... 0.3 ....... 0.0 · o.a 100.0 
Baltic spring spawners · .· . 

l 356.9 649.8 349.8 168.1 952.5 219.5 101.5 . 88.0 30.6 16.9 13.3 . 2946.9 

11 957.8 1810.3 1810.3 749.9 4249.6 1388.7 818.7 555.1 435,0 222.4 205.6 134.3 13337.7 

Ill 
., ·.·. 

.. ··· 0.0 

IV 1500.6 3721.4 3721.4 1910.5 10826.2 3505.0 2474.7 1655.3 2250.5 607.6 644.6 649.6 . 33467.4 

V 56.3 935.7 935.7 250.4 1419.1 359.2 135.1 373.1 1370.4 25.5 653.5 672.0 7186.0 

VI 1299.6 1757.2 1757.2 955.1 5412.2 1602.7 1128.1 1494.9 4670.1 257.7 1940.1 2087.5 24362.4 

VIl 77.1 596.6 596.6 175.7 995.4 263.1 94.8 308.2 1165.1 18.3 555.6 571.3 5417.8 

VIll 275.8 1888.5 1888.5 733.2 4154.8 1354.2 460.9 1164.1 3722.3 94.6 1610.9 1659.5 19007.3 
. 

IX 1476.6 4331.5 4331.5 762.5 4320.6 912.5 426.8 166.4 368.9 58.1 368.9 
·.·. 

,17524.3 

lon nes 0.0 6000.7 15691.0 15391.0 5705.4 32330.4 9604.9 5640.6 5805.1 14012.9 1301.1 
-

5992.5 5774.2 123249.8 . 

% bvaae 0.0 4.9 12.7 12.5 4.6 26.2 7.8 4:6 
-,~, 

4.7 ···-+1.4. . 1.1 ..•.. 4.9 4.7 100.0 
---"-j 

l 



TABLE 17 

RV Dana, 2-13 July 1997. Biomass of herring by age, stock and sub area (Fig. 10) 

Age ·• . ' 
. Total 

Subarea • ' num ber 
o 1 21m 2MAT 31m 3MAT 4 5. 6 .•.. 7 8 

i. 
9 10 .,. *1000000 

Northe Sea autumn spawners ·.· 

l 127.63 10.80 10.80 1.19 6.72 0.19 0.12 0.06 .0.07 0.06 ... 
l 

157.64 
•• • 

. 

11 419.27 36.42 36.42 5.82 32.99 1.93 .·. 1.50 0.71 0.82 0.79 536.67 
' Ill . ·• 0.00 .. . 

l 
IV 630.64 78.85 78.85 13.67 77.48 4.14 4.92 3.07 2:20 1.85 895.67 

V 27.80 13.52 13.52 1.41 7.97 0.07 1.87 1.84' 0.09 0.03 68.12 

VI 420.76 36.57 36.57 7.01 39.72 1.34 6.85 6.21 :0.96· 0.65 • .. 556.64 

VIl 0.03 38.47 9.10 9.10 1.11 6.26 0.06 .. 1.58 1.57 0.05 0.02 
l 

67.35 

Vill 127.84 31.44 31.44 4.85 27.47 0.80 ' 4.59 4.44 o,22 0.16 233.25 

IX 919.03 685.45 60.87 60.87 3.66 20.76 0.83 .. 0.04 0.30 0.04' 1751.85 

number 919.1 2477.86 277.57 277.57 38.72 219.37 9,36 21.47 17.90 4.71 3.60 0.00 0.00 . ·. 4267.19 

%by age 21.5 58.1 6.5 6.5 0.9 5.1 0.2 o:5 .. 0.4 0.1 0.1 ' 0.0 0;0 100.0 

Baltic spring spawners • 
l 8.70 11.14 11.14 1.92 10.87 2.23 1.05 0.78 0.16 0.16 0.08 l 48.23 

11 22.97 29.87 29.87 8.07 45.72 13.62 7:52 4.87 2.45 2.09 1.20 '0.69 168.94 

Ill 0.00 

IV 35.43 58.19 58.19 19.75 112.16 34.53 21.05 14.29 12.63 5.82 3.71 3.31 379.06 

V 1.17 13.94 13.94 3.08 17.48 4.17 1.53 2.94 7.44 0.26 3 .. 65 3.56 73.16 

VI 42.39 27.03 27.03 9.84 55.76 16.05 9.24 11,80 25.61 2c52 1Q.86 . 10.98 249.11 

VIl 1.88 8.89 8.89 2.11 11.93 2.99 1.04 2.40 6.32 0.19 . 3.10 3.02 52.76 

VIll 6.28 27.46 27.46 8.24 46.67 14.08 . 4.95 9.29 20.59 0:97 8..99 8.7.9 183.77 

IX 39.51 68.69 68.69 10.37 58.75 11.54 5;20 1.88 2.17 0.60 2.17 - . · .. 269.57; : 

number 0.00 158.33 245.21 245.21 63.38 359.34 99.21 
• 

51:58 48;25 77.37 12,61 33.76 30.35 1424.60 

%bYaae 0.0 11.1 17.2 17.2 4.4 25.2 7.0 3:15 
-
3.4 -- 5.4' 0.9 '2.4 2.1 100.0 



TABl::E 18 

ANOVAR'oflinear regression 

Source of North Sea autunin spawning herring .. - ' .. - ' 
Baltic spring ~pawning herring 

liariation df ss '•. 82 F df ss S2 F ··. 

Regress ion 1 111.159 111.159 9229.83 1 33.672 33.672 2709.03 
- '"-

Residual 442 5.323 0.012 280 3.480 0.012 . 

Total 443 116.483 
. 

281 37.152 .. 
. ·· , . . · , . , .... . , 

Linear regress ion 
•· 

' 
. ·· · 95% confidence < . 

• 

S.E t.v a lue liinits ' R number 

Lower Up per 
.. 

Slope 3.228 .. 0.033 ·96.07 3.162 3.294''' . 0.9543 •• 444 North · ., 
sea ··· • 
herring lntercept 0.0004 0.124 -63.03 0.0003 0.0005 

• 

Baltic ·.· Sldpe· 3.054 0.059, 52.05 2.938'• 3.169 .··• 0.9063 282 
herring 

• 
lntercept 0.0007 0.223 • ·32.56 0.0005 0.0011 

.. . .. , 

. ' 

' 
' 

' 



TASLE 19 

RV Dana, 2-13 July 1997. Mean weight at age used to convey numbers to biomass 

· .. ·.· ··: .... Age···· ... 
.·. 

.· . . . 

Subarea 
2M 9 10 .. .·· o 1_ · .• 21 .• 31 3M 4 ·5 6 7 8, 

' 
. · .· . 

' ' 
Northe Sea autumri spawlllmi 

' ' - •' ·' 

l 45.89 68.88 68.88 99.08 99.45 132.11 150.00 165.00 111.43 135.00 

il 45.36 78.69 78.69 108.85 108.81 130.41 151.20 166.20 114.51 137.85 

Ill 

IV 46.06 .. 84.55 84.55 114.33 114.30 130.14 155.79 166.25 114.18 138.38 

V 57.97 81.30 81.30 115.25 115.51 134.29 165.51 166.20 111.11 120.00 

VI 38.97 85.74 85.74 119.93 119.94 130.00 163.55 165.97 113.85 137.69 

- Vil 6.67 47.64 81.14 81.14 115.77 116.33 133.33 166.27 165.61 116.00 135.00 

Vill 48.89 84.55 84.55 116.68 116.73 130.25 .165c32 166.01 115.00 135.63 

IX 4.27 43.71 . 71.98 71.98 81.89 81.82 130.96 132.50 114.33 132.50 

mean 4.27 44.38 80.30 80.30 111.35 111.38 13Q.35 161.52 166.03 114.14 137.72. 

Baltic spring spawners 

l 
. 

il 41.02 58.33 31.40 87.55- 87.63 98.43 96 .. 67 112.82 191.25 105.63 166.25 

Ill 41.70 60.61 60.61 92.92 92.95 101.96 1 08~87 113.98 177.55 106.41 171.33 194.64 

IV 

V 42.35 63.95 63.95 96.73 96.52 101.51 117.56 115.84 178.19 104.40 173.75 196.25 

VI 48.12 67.12 67.12 81.30 81.18 • 86.14 88.30 126.90 184.19 98.08 179.04 188.76 

Vil 30.66 65.01 65.01 97.06 97.06 99:86 122.09 1.·· 1.26.69 .. 182.35 102.26 178.65 190.12 

. Vill 41.01 67.11 67.11 83.27 83.44 87.99 91.15 128.42 184.35 96.32 179.23 189.17 

IX 43.92 68.77 68.77 . 88.98 89.03 96.18 93.11 125.31 180.78 97.53 179.19 188.79 

mean 37.37 63.06 63.06 73.53 73.54 79.07 82.08 88.51 170.00 96.83 170.00 



TABLE;20 

Catcti coniposition by ttawr hau l. Scotia (16June- 3July 1997) 
~.' .- . 

,· . . · > _ . '. .. . ... . 

Position ' . · De~th . · . . . . Nu!Jlbers caught . . . .. · . 
Haul 

Longitude horse blue num.ber Latitude (m) herring whiting. haddock poul mackerel sprat o mers ('N) ('W) mackerel whiting 

229 5807.24 '·. 542.27 104 ·'. 394 .•·3 4- 2 
• 9.0 100sand eel. · · 

231 5708.0\ 636;64 100 5 377 
232 5631.67 634.98 120 3 6 
233 5610.13 6.51.15 80 824 28 .. 607 
234 5609.81 723.21 110 984 116 3 85 
235 5640.27 840.04 130 10045 420 . 

236 5649.15 817.87 135 13360 800 
237 5650.03 8.tocl7 ... 130. 16 3 .. ·- 38 
238 5702.37 817.85 140 239 12 9' 5 227 2 1 hake; 1 pollack; 

. ·· . . .. !angler 
239 5703;04 916;58 420 ·. . 115 79 
240 5719.35 915;34 170 32 9 4 4gurnard 
242 5725A7 850.06 140 2746 567 
243 5740.30 923.90 205 4005 15 2160. 
244 5755.23 840:77 130 31o4 192 
:i4s 5756:83 733.71 100 1060 
246 5810.11 716.83 120 25950 
247 5826.87 722.43 100 5 . 428 l 

248 5816.31 605.86 105 567 3 1 1 .. 2 10 !hake; 1john dory 
249 5841.67 642.25 130 674 161 112 
250 5841.31 743:20 160 1216 420 
251 5903.34 513.42 82 man y sand eels and small 

. meshed gaqoids meshed 
252 5903.28 551.66 as 5.6 1431 180 sand eels 
253 5910.19 422.18 90 95 1401 
254 5918.03 417.05 . 100 1 ' . 116 165 
255 5917.96 502.05 126 922 2 2 24 ·-: 

· .. · 3Q!)O. 
256 5918.42 632.10 200 420 680 4argentine ·.··· 

257 5924.22 506.50 144 388 119 
l 258 5924.79 . 427.65 98 10 

" ~·· -- - . . . · .... .. . ' -_ .. ···' .... . ... .. 

. ~ .. 



TABLE 21 

Herring length frequency by trawl haul by sub area. Scotia (16June - 3July 1997) mean length - cm, mean weight- g, target strength - dB) 

Area l Area 11 Area Ill Area IV 
Haul no 

231 233 248 Mean 234 Mean 235 236 238 242 244 250 Mean 246 249 252 255 257 Mean 

15.0 1.3 1.2 0.8 

15.5 2.8 2.3 1.7 

16.0 18.0 10.6 9.7 12.8 

16.5 21.6 21.1 14.6 19.1 

17.0 35.5 24.8 31.0 30.4 2.7 2.7 1.3 0.3 

17.5 15.7 22.0 22.4 20.0 14.3 14.3 5.0 1.0 

18.0 4.1 10.2 14.6 9.66 28.3 28.3 0.2 8.5 0.3 1.8 

18;5 0;5 . 4.4 :3.9 ·2.9 29.8; 29;8 L . ... l 0.1 8.5 .1;7 
. 

19.0 2.3 1.4 1.2 18.2 18.2 4.6 0.9 

19.5 1.4 0.5 3.5 3.5 0.7 3.7 0.3 0.9 

20.0 0.4 0.1 1.9 1.9 0.6 1.3 0.4 
-

20.5 0.4 0.1 0.4 0.4 0.1 0.4 O.l 

21.0 0.1 0.1 0.1 0.0 0.4 1.7 0.4 

21.5 0.4 0.1 0.7 3.6 2.2 0.5 1.4 

22.0 0.1 0.1 0.0 2.5 4.3 1.3 1.6 

22.5 0.4 0.1 0.1 0.1 0.9 4.2 7.6 4.4 3.4 

23.0 0.2 0.1 0.1 o,o 2.5 9.8 3.6 11.1 7.5 6.9 

23.5 0.3 0.2 0.1 0.2 0.2 0.3 0.0 3.7 15.0 8.9 8.9 9.8 9.3 

24.0 0.1 0.1 0.1 0.0 10.9 12.8 21.4 9.5 11.9 13.8 

24.5 0.2 0.2 9.0 12.9 8.9 6.9 12.4 10.0 

25.0 0.1 0.1 1.2 0.4 1.0 0.4 9.9 8.5 8.9 6.1 12.4 9.2 
l 

25.5 0.1 0.1 1.8 0.4 1.9 1.0 0.9 16;2 9.3 12.5 3.0 9.0 10.0 

26.0 4.8 5.0 4.1 2.3 0.3 2.8 16.2 6.5 14.3 1.7 6.7 9.1 

26.5 1.4 9.9 2.9 8.0 8.1 5.0 12.3 4.5 5.4 1.5 4.9 5.7 

27.0. 
. 

2.8 14.7 10.5 11.7 16.1 2.3 9.7 7.9 . 3.7 12.5 1.1 6.4 6.3 

27.5 10.8 15.3 18.4 14;6 .. 19.3 7.9 14.4 5.3 1.9 0.4 4.4 2.4 l 
.·· . 

28.0 16.7 15.0 15.1 15.8 21.9 17.4 17.0 2.3 4.0 3.9 2.0 

28.5 0.2 0.1 24.0 18.9 20.9 18.9 18.0 21.7 20.4 0.7 0.9 1.5 0.6 



: ; . . . · . 

--· .. -_, ' A(eal .· Area 11 ;; .. --·-
' ' Area Ill .,__. Area IV; '· .. Hao.il no. 

233 248 • Mean: 234 Mean ?36 ··238 242 246 ,' 
• 

231 23,5 244 250 Mean'. 249 ··252 ;255 2157 Mean: 
29,0 22.6 12.9 15 .. 9 18.2 10.3 24.3 17.4 ,, 0.5 1.2 

• 
0.7 2.,1 ,0.9 

29:5 : 11.5 SJ 7.!5 4.8 +.9 17.1 8.0 0.7 0.3 0:2 
30.-0 9.4 0.3 1.7 0.3 0.3 4.6 2.8 0;2 0.1 0.3 0.1 . 
30.5 0.3 0.1 0.7 ' 1.3 0.5 1.6 0.7 

3tO 0.3 0.3 1.0 0.3 

31.5 0.7 0.1 ·· .. 

32.0 . 0.7 0.1 
32,5 0.3 0.1 l 

,33.0 

33.5 

' 
34.Q 

34.5 

Number 394 824 ' 567 984 10045 13360 . 239 2746 3104 1216 25950 674 56 922 388 
mean lgt · 17.3 17.6 17.8 17.6 18.9 18.9 29.1 28.3 28.6 28.4 28.2 29.3 28.6 26,0 25.2 25.4 22.5 25.5 24.9 
mean wt 43 45 47 45 56 56 ' 203 186 193 189 186 207 194 145 133 137 98 139 130 
TS/ind -46.4 -46 . .:3 -46,2 -46.3 -45.7 -45.7 -41.9 -42.2 -42.1 -42.1 -42.2 -41.9 -42.1 -42.9 -43.2 -43.1 -44.1 -43.0 -43.2 
TS/kq -32.8 -32.8 -32.9 -32.8 -33.1 -33.1 -35.0 -34.9 -34.9 -34.9 -34.9 -35.0 -34.9 -34.5 -34.4 -34.4 -34.0 -34.5 -43.4 

; -c 

.'::., -i· 



TABLE22 .· 

Herring numl:lers and biomass by age; maturity and area. Scotia (16June- 3July 1997) 

Category 
. . Mean length Mean weight (g) Biomass . Number x 1°.6 

' . (cm) (tonn es x 1 O"") 
... . 

•Area l (Minch) 
... . 

. . 
••• 

1i ring 347.76 17.02 44.42 15.45 l 

2ring immature 1.54. 22.35 98.34 0.15 

2 ring mature 0.00 0.00 

3 ring immature . 0.00 o.oo 
3 ring mature 0.00 O.OQ 

4 0.21 28.50 200.44 0.04. 

5 0.00 0.00 

6 0.00 0.00 

7 0.00 0.00 

8 0.00 
' 0.00 

9+ ·.·. 0.30 30.50 244.86 0.07 

·· .. ·Total 349.80 17.06 44.92 15.71 
. 

Area 11 (Barra Head) .... 
1 ring 368.50 18.33 55.04 20.28 

2 ring immature 4.09 22.59 103.54 0.42 

2. ring mat u re 0.00 0.00 

3 ring jmmature 0.38 26.58 136.26 0.05 

3 ring mature 0.00 o.oo 
4 0.00 0.00 
5. 0.00 0.00 

6 0.00 0.00 

7· 0.00 0.00 

8 .• . 0.00 0.00 

9+ 0.00 0.00 
. 

Total 372.98 . ' .. 18.39 55.66 20.76 

. 
Area Ill (Hebrides) 

. 

1 ring 0.00 0.00 

2 ring immature 3.40 25.76 149.83 0.51 

2 ring matu re 1.94 25.90 151.46 0.29 

3 ring immature 8.28 27.00 171.10 1.42 

3 ring mature 33.29 27.00 171.55 5.71 

4 110.47 27.86 187.82 20.75 

5 51.06 28.37 198.05 10.11 

6 39.99 28.81 207.20 8.29 



Mean length Biomas's '· ' ·, 'i 

Category Number x 1 o-a Mean weight (g) 
(cm) (tonnes X 1 0"3) 

7 ' 13.81 28.94 .· 210.34 
,,.,,_,. 

2:91 

8 
. c • 

24.35 28.99 211.22 1···. 
5.14 

9+ ' 21. .. 64 29.18 .. 215 .. 25 . .4.6.6 ·--" 

; Total 308.24 28.15 193.96 59.79 c 

''' Area IV (North of Scotland) '• ·.· i·' 
'· ·' 
1 rihg' 80.52 18.60 57.70 '4.65 

i 

? ring• imrriature 413.94 23.64 116.17 . 48.Ø9' 

~ rinttmature 252.31 24.83 134.02 33.82' 

~ ring immature 29.79 25.06 137.98 4.11' 
:3 rih()mature 225.50 26.15 155.99 35.17 

4 56.16 27.22 175.29 9.84 

5 14.48 27.82 187.13 2.71 l• 
' 6 9.65 28.04 191.43 1.85 
! 

7 2.52 28.58 202.23 0.51 

il 4.71 28.96 210.35 0.99. 

9+ 
l· 

2.19 29.19 215.31 0.47 r, 

!' Total 1091.78 24.42 130.26 142.21 ! 
~" ' 

· .. · .... Total Area 

1 ring' 796.79 
' . ' 

17.79 50.67 4d.3å' 
. 

2 ring immature 422.97. 23.64 116.26 '49.1"7 

2 ring mature 254.25 24.84 134.16 34.11 . ' 

3 ririg'immature 38.45 25.48 145.10 5.58' l : 

3 ring mature 258.78 26.26 157.99 40.88 

4 166.83 27.64 183.62 30.63 ''' 
1· 

5 65.54 28.25 195.64 12.82 
' 6 49.65 28.66 204.13 10.13 

7 16.34 28.89 209.09 3.42 ~" 

8 29.06 28.89 211.08 6.1_3 ... ;. 

~+' ' 
24.13 29.20 215.62 5.20 . 

Total 2122.80 · .. ···.· 22[!39 112.34 238.47 
. ' , . 



TASLE 23 

Abundance of herring by stat squareWa/fer Herwig Ill, 23 June~ 16 July 1997 

42F4 41.16128 40F4 .. 11.76554 46F1 605.0341 

42F5 22.01865 40F5: 508.3424 46FO 879.3084 

42F6 549.119 40F6 151.8426 46E9 935.9497 

42F7 474.2867 39F2 51.3 46E8 255.3935 

41F3 3 .. 171798 39F3 369.5512 45F1 · 70.5554 

42F4 4.426874 39F4 158.8512 45FO 1039.974 

42F5 1359.26 ' 39F5 160.0893 45E9 182.3937 

42F6 97.02708 39F6 81.54259 45E8 106.8657 

42F7 951.1488. 38F5 1.013042 

40F2 295.2881 38F6 6.624921 

40F3 24.74238 38F7 727.9268 . 

. 

TASLE 24 

Proportion of herring by age for sub areas A north of 59'N S south of 59'N 
. . 

Area o 1 2i •. 2m 3i 3m 4 5 6 7 6 9+ 

A 0.000 0.082 0.118 0.270 0.003 0.258 0.164 0.057 . 0.029 0.019 0.000 0.000 

B 0.156 0.804 0.021 0.013 o:ooo 0.005 0.000 0.000 0.000 0.000 0.000 o.ooo 
. 

TABLE25 

Mean weights at age by. area for sub areas A north of 59'N S south of 59'N 

Area o 1 • 2i 2m·· 3i 3m 4 5 6 7 

A 55.03 78,93 113.8 122.5 150.8 194.3 236.9 211.2 218.9 

B 4.885 36.41' 69:8 86.45 117.1 117.1 142 
. 



TABLE 26 

Numbers of Auturlln sp~wning herring in North Sea ~nd \liaN (millions) 
.. ·. . · .. 

ICESA Ill a IV a IVb Total NS %Mature Total VlaN .·.· %Mature Total · %Mature 

o 919~06 0.00 942~87 1861.93 0.00 0.00 0.00 1861.93 o 

1 1444.65 1351.76 6619.38 9415.80 0.00 .. 792.32 o.oo 10208.12 o 

2 322.71 4620.76 1419.13 6362.59 65.10 641.86 37.59 7004.46 62.58 

3 131 .. 61 2!)84.81 570.93 . 3287.35 94.16 286.17 87.11 3573.52 93.59 

4 3.62. 1641.57 50.49 1695.67 100.00. 167.04 100.00 1862.71 100 . 
. .··· 5 15.55 624.16 52.42 692.12 100.00 66.10 100.00 758.22 100 

6 14.44 204.95 39.76 259.16 100.00 49.52 100.00 308.68 190 

7 1.90. 75.96 0.78 l 78.63 100.00. •. 16.28 ·. 100.00. 94.91 ... 100 

8 L13 •69.72 7.48 78.33 100.00 28.99 100.00 107.32 100 . . 

9+ 0;00 158.28 o.ob 158.28 100.00. 24.44 100.00 182.72 100 
•.. 

lmmature 2544.82 3095.43 8050 .. 15 13690.40 1229.81 14920.21 

Mature .• 309.85 8236.53 1653.08 10199.47 842.91 11042.37 

Total 2854.67 11331.96 9703.24 23889.87 2072.72 . . 
· ... .. 

25962.58 . . . .. 

.· 

.· ... .·.· 



TABLE27 

Biomass of Autumn spawning herring in North Sea and VlaN (Thousands of ton'nes) 
. . . 

-

ICESA Ill a IV a IVb Total NS % Mature Total VlaN %Mature Total %Mature 

o 3.93 0.00 4.61 8.53 0;00 .· 0.00 0.00·· 8.53 o 
1 64.03 74.44 271.84 410.31 0.00 40.12 0:00 450.43 o 
2 25.69 600.26 127.93 753.88 72.25 78.97 41.02 832.85 69.29 

3 14.62 462.09 70.14 546.85 95.18 44.92 88.06 591.78 94.64 

4 0.47 376.77 8.29 385.53 100.00 30.89 100.00 416.43 100 
.• 

5 2.55 165.18 7.93 175.66 100.00 13.04 100.00 188.70 100 
-

6 2.40 53.53 6.06 61.99 100.00. '10;15 ' 100.00 72.14 100 

7 0.22 19.05 0.09 19.36 100.00 3.41 100.00 22.77 100 
... 

8 0.15 19.84 1.09 21.09 100.00 6.13 100.00 27.22 100 
- -

9+ 0.00 52.12 0.00 52.12 100.00 5.32 100.00 57.44 100 
. 

lmmature 79.06 261.19 305.61 645.86 92.06 737.92 

Mature 31.06 1562.09 187.77 1780.93 . ... 140.91 .1921.83 ... 

Total 114.06 1823.28 497.99 2435.32 232.97 2668.29 
. 

. 



TABLE28 

Mean weight of Autun;m spawning herring in North. Sea and VlaN (g) 

ICESA Ill a IV a IVb Total NS Total ViaN Total 

o 4.27 
.... 

4.89 4.58 4.58 
l .. 

1 44.32 55.07. . 41.07 43.58 50.64 44.12 

2 79.61 129.90 90.15 118.49 123.04 118.90 

3 111,07 178.77 122.86 166.35 156;99. 165.60 

4 130.44. 229.5::!·' 164.26 . 227.36 184.96 223.56 

5 164.20. 264.64 151.30 253.80 197.32 248.87 

6 165.98 261.18 152.41 239.19 204.95 233.70 
·. 

7 114;04 250.83 114.28 246.18 209.61 239.91 

8 13(:!.84 284.56 146.25 269.22 211.60 .. 253.65 

9+ 329.30 329.30 217.62 314.37 

Mean (i) 31.D7 .. , 84.38. 37.96 47.18 74.86 49.46 

Mean (m) 100.25 189.65 
·. 

113.59 174.61 167.17 174;04 

Mean (all) 39;95 160.90 51.32 101.94 112.40 102.77 



TABLE29 

Numb~ro!Baltic Spring ~spawning h~rring (millions) and percentage mature by number. (Four 
year and older are ass u med 100% mature). 

ICESA Ill a IV a IVb Total NS %cMature 

o 0.00 0.00 0.00 0.00 0.00 l 
1 95.66 16.61 15.24 127.51 0.00 

2 363.57 30!';.99 45.69 715.25 36.64 

.3 ·266.72 409.62 110.75 787.09 73.35 
l l 

.4 59.65 85.86 20.25 165.76 100.00 

·5 26.59 32.49 8.24 67.32 100.00 

6 l 33.60 29.57 5.37 68.54 100.00 

7 63.71 11.15 5.17 80.04 100.00 

8 l• 5.27 7.26 4.26 16.78 100.00 
l 

9+ !';6.00 1.46 2.28 59.73 100.00 l 

l 

l 
lmmature 339.75 383.45 67;25 790.46 

Mature 631.00 516.56 149.99 1297.56 

Total 970.75 9oom 217.25. . 208.8.01 . 

.. 

' 



TABLE 30 

Biom<~ss o!Baltic Spring Spawning herring (thousands of tonnes) and percentage mattlre by 
weight. (Four year and older are ass u med 100% rna ture) · · · · 

.. 

' .ICESA. Ill a · .·· ... IV a IVb Total NS .··% Mature . ,,l 

l. o 0.00 ·o.oo 0.00 .· 0.00 0.00 
•• .. 

l . 1 3.37 0.69 0.64 4.71 0.00 l: 
;{ 

2 24.77 24:55 2.87 52.18 .· 38.64 

3 23.61 45.46 11.97 81.04 78.15 
. 

4 5.87 13,03 2.59 21.49 100.00 ; 
; ·5 2.92 5.82 1.03 9.76 100.00 {i 

6 . 4.28 4.87 0.66 9.81 100.00 

7 11.58 2.30 0.98 14.85 100.00 l. 

0.53 1.42 0.70 2.65 100.00 
l. 

8 l 
.. 

9+ 10'.28 0:27 0.42 10.97 iOO.OO 
•• 

l• 
lmmature 20.65 29.15 4.63' 54.43 

Mature 66.56 . 69;24 17.23 153;02 .. 
....... .... , .. '~ 

l·. Total 87:21 . . .. · ... · 98.39 1 
. 21 .. 85 • 207.46 



TASLE 31 

Mean Weight of Baltic Spring Spawning herring (g) 

ICESA Ill a IV a IVb Total NS 

o 
1 35.26 41.64 42.08 36.91 

2 68.12 80.24 62.74 72.96 

3 88.54 110.98 108.08 102.96 

4 98.40 151.70 127.97 129.62 

5 109.71 179.05 124.45 144.98 

6 127.37 164.58 123.45 143.12 

7 181.74 205.99 188.73 185.57 

8 100.65 195.20 164.22 157.67 

9+ 183.63 183.59 184.54 183.66 

Mean (i) 60.79 76.02 68.81 68.86 

Mean (m) ! 105.48 134.05 114.84 117.93 

Mean (all) 89.84 109.32 100.59 99.36 
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Figure 1. Scotia 8 to 28 July Cruise Track,Trawl, • CTD x and XBT + Positions. 
Showing boundaries of areas of homogenenious length and age composition (thick lines) 
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Figure 2 Scotia 8 to 28 July 1997 Numbers (millions) and Biomass (thousands of tennes) 
by quater statistical rectangle. 



Z- CTD·station 

62° 

60° 

Z CTO·station 

62° 

60° 

Figure 3 Course lines with CTD (Z) stations (a) and trawlstations 
(b) for RV GO Sars, 27 June -18 July 1997 
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Figure 4 Distribution of temperature in 5 m (a) ,.c 50 .m (b) and at bot tom. (c). 
+ RV GO Sars, 27 June - 18 July 1997 
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Figure 5 The horizonta1 distribution of herring, GO Sars, 27 June -
18 July 1997 
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Figure 7 Sampling areas 
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Figure 10 Subareas used during the acoustic survey of RV Dana in the period 2-13 July 
1997, 
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Figure 11 Cruise.track during the acoustic survcy of RV Dana in Ule period 2-13 July 1997 .. 
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Figure 12 Trawl haul positions during the acoustic survey of RV Dana in the period l-13 
· July 1997. 



Figure 13 The length frequency of herring for each traw1 haul during the. 
acoustic survey of RV Dana in the period 2-13 Ju1y 1997 
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Figure 14 ,The length of J:ierring catight: withirl. the 100 m, 100-200 m 
and 200m line of depth· during the·acoustic survey of RV Dana in the 
period 2-13 Ju1y 1997 
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Figure 15 The mean catch andtheacoustic estim{lte of herring 
during the acoustic ~f!rveys of RV Dana in the period, 1995-1997 
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Figure 16 Survey track Scotia 17 - 30 June 1997 
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Figure n Herring haul positions and area subdivisions 
Scotia 17- 30 June 1997 
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HerringJJUmbersJmillions) - top 
'- ·'·' ... -·l -.. . ,-:;,· ',:-·1·. 

Herring biomass (ktonnes) - bottom 
Scotia 16 June- 3 July 1997 
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Figure 19. Cruise !rack Wa/terHerwig 11/26 June to 16 July 1997 and number of trawl hauls per 
rectangle. · 
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FIGURE 22 
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FIGURE z3 Numbers (millions) of matu:r-e autumn spawners (1997) . 
. ,,·-.'-

55+-----+-----r-__, 

54 +---r----. 

53 +---b----+--"'-"" 
----~14- -12 

- ' 



FIGURE z4 Numbers (millions) of North Sea autumn spawning herring (1997). 
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